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>SGFR 140 SEQIDNai 

ATGAGGGGOCTrgrocnA|- | < X - r IW ^ Oncri Iti CTCTCTCTGAGC^ 

ClXrroCACAAACGGAAtiltXgr ro AGQAGGOCCCTOAAOGAOOO^ IVCHj 

AGGAATCACC\TTATGC\GTCaGCAGGAAOCACTOCAGCTC^^ 

GACCAACTAOCTGOATTXTrCACTACTTTCKjOA^ 

CITCXnxrriTGATACAOGCTOCCOGQATATCItKKriXSOCCTCT 
CAGAACCACCAACGCrrCXL«iTCXt7rCgA^ 

CAGTATGGCAO^GGCAGCATGCGGGGCTraCTtXXKTATOACACTX^^ 



OAT(XXUTtXTOOO<XTCOOCTATCCCT C I tJ TIXKX:iClXMOT 

AATaACCAOGGaAOCATGCTC^CGCTGAGOOCCATTOATXTraTCGTACTACACAOOC^ 

TGaATACCCATtl\CT(Xl»U^GAATACTGGCAOTrCACTOT0QACA» 

OCTGGATOACKKXATCrr^^ 

CAACATCCACCAGGCCATraOACGCACraoaaGCCAOT 

OCCTGAGCAGCATTCOCAOSGC'lli Itm CUAaATOCACOGCAAQAAGTAOOOCC'lUOCACOCI CCU 
CCTATACCAGOCAGOACCACXXXnTCTOCACCAUIUUl I iiXJAOOOTCACTATAarrOOCAGCAGT 
GGATtXnXXXXLVATGTCTTCATCTGGGACTTATrACAUl 0 1 t l T lUACAOOACXrAATAAOOOTOrQO 

GGCTGGOC5AAGGCTGTCT0A 

>SGPR_197 SEQIDNCh2 

ATXXlATAdATGCAAACATGTV^^OGCXKjTTACOO 

QAAGTCCTCCItXnTACAOTCTCOCAOCACCaAaTOOOTOTOOOOCTOOCnxiAAQT^ 

GGGCnXXXIOOOCTATATnUaaACCACGOOCiaAAACACTITO^ 

CCATtKiAAGTOOGOGATCTCTACCTOTTC^ 

CCGGTGAGACGTCKXKXXlACGCro ^n X^JP 

QAGOAG^^it^GC^^ 

CAGGCCTCACGCXXXTOCOCAACXTCCOCAACACCrGCTACATGAAC^^ 

0C3CACCICCAGAAGTTCCGAGAAI01 1 ItXTCAACXTI 1UA<JCC1 ICCAAAACGGAACAIClOll'IC 
CCAAAGCCA OCAACGGOAAGACTCACKrrTTCTGGCAAOCC^ 

TCCrTGAGAAATGACAOGGOOOAOOCATGCGAOCOOOAOO Ul 11 VlUCl VK jAAC^^ 
CATTAGTCGGACTCItXJAGCTCATCCAGAACAAGCAGCCXJACnT^ 

TQAACTGCACA«xnxrrrcccACTCATcntKriccxxx^ 

GCTCCA CTCAGTCriXKlAaCCnjATCCCTGCCrnXXXXK3^ 
TCrCTGCXjAGCTOCTCKlACAAOGTOCAGCAGGAACIXXMOTCTa^ 
TCATCCCCrXCrOCCAGAG(3AAGCn»CXVUUM>OCniCTrA^ 
CCKAGCrGClCAOTCAOCOAAO G lG G TCTO GO O G T A ATCATOOAOAGAAC^ 
UILl ' l ' llM OCA <KnATT AACXAnXi AA0CITACnX3CroCA0q^ 

OAOAOc nTOOcrAT qATCTcrccccAGrctffCATacA'n 

OQACnACCCXXnAAOOCAOAOGaMXnKXXACCAOCriOU^ 
>SGPR OQS SEQIDNOJ 

atxxjggccaagactcattccu riim An rntirriTj riTACxsCTATTCroxxiACXJATCATTCTGA 

GOAAAOGCAACnCrATCCXXrAGAGAATGGAGOAGCAGOCTtn-ACItCA riClO ACGGAC 
CACCCAAAGGCTOATOCAATTrXXXAaTATTATTTCAATAATaATCClOl JUC'I IATOAGCOCTTC 
ACCAACTACCrOnArit.1 1 ICTACTTTGCGaAOATCAOCACTOOOACACCACCOCAAAATTTOCTA 
GTCTCTTTGATACXXKTrTCCTCCAAlXnXTrAGCC^^ 
CCAATCACAACAGGTTCAATCCCAGCCTGTCCrCCAC^ 

TATCxrrATaaaAaTOGCAQCCTOAGTGrnrritxTO<XK7rATQACA 

•nGrrCAATAAOCAGOA U l I l liUtX 'I U AOrmAQAATQAQO0CA<KXU lJUXJI I' l I A CTATICAOACT 
TTOACOGa^TCCTXXKiAATXWCCTACXX^AACATtK^ 

OOOATOCTOCAOCAaAGCCAGCTTACrCAG CtXXiIt;i 1 C AOCrnTTACTTCACCTOCCAOOCAACC 
COOCAOTATTOroGAOAGCrCAlOCl IlKiAOOnriXXiAOOOCAAOCTTrATTCTCKTrCAQATCATC 
TOGAOOCCTOTCAGOCOCXiAACTOTACroOCAaATraOCATO^ 



(57) Abstract: The present invention relates to protease 
polypeptides, nucleotide sequences encoding the protease 
polypeptides, as well as various products and methods use- 
ful for the diagnosis and treatment of various protease-re- 
lated diseases and conditions. Through the use of a bioin- 
formatics strategy, mammalian members of the of PTK's 
and STK's have been identified and their protein structure 
predicted. 
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NOVEL PROTEASES 

The present invention claims priority to provisional application serial no. 
60/201,879, filed May 4, 2000, which is hereby incorporated by reference in its 
15 entirety. 

FIELD OF THE INVENTION 

The present invention relates to protease polypeptides, nucleotide sequences 
encoding the protease polypeptides, as well as various products and methods useful 
20 for the diagnosis and treatment of various protease-related diseases and conditions. 

BACKGROUND OF THE INVENT[ON 

Proteases and Human Disease 

*Trotease," ''proteinase," and ''peptidase" are synonymous terms applying to 
25 all enzymes that hydrolyse peptide bonds, le, proteolytic enzymes. Proteases are an 

exceptionally important group of enzymes in medical research and biotechnology. 

They are necessary for the survival of all living creatures, and are encoded by 1-2% 

of all TnsiTnmaliaTi genes. Rawliugs and Barrett (MEROPS: the peptidase database. 

Nucleic Acids Res,, 1999, 27:325-331) (http://www.babraham.co.uk/Men)ps/ 
30 Merops.htm (Which is incorporated herein by reference in its entirety including any 

figuies, tables, or drawings.)) have classified peptidases into 157 fanoilies based on 

structural similarity at the catalytic core sequence. These &milies are further classed 

into 26 clans, based on indications of common evolutionary relationship. Peptidases 

-1- 
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play key roles in both the nonnal physiology and disease-related pathways in 
mammaUan cells. Examples include the modulation of apoptosis (caspases), control 
of blood pressure (renin, angiotensin-converting enzymes), tissue remodeling and 
tumor invasion (collagenase), the development of Alzheimer's Disease (p- 

5 secretase), protdn turnover and cell-cycle regulation (proteosome), and 
inflammation (TNF-a convertase). (Rarrett pa al. Handbook of Proteolytic 
T^TiT ymes, 1998, Academic Press, San Diego which is incorporated herem by 
reference in its entirety including any figures, tables, or drawings.) 

Peptidases are classed as either exopeptidases or endopeptidases. The 

10 exopeptidases act only near the ends of polypeptide chains: aminopeptidases act at 
the firee N-terminus and carboxypeptidases at the free C-terminus. The 
endopeptidases are divided, on the basis of their mechanism of action, into six sub- 
subclasses: aspartyl endopeptidases (3.4.23), cysteine endopeptidases (3.4.22), 
metalloendopeptidases (3.4.24), serine endopeptidases (3.4.21), threonine 

15 endopeptidases (3.4.25), and a final group that could not be assigned to any of the 
above classes (3.4.99). (Enzyme nomenclature and numbering are based on 
^^Recommendations of the Nomenclature Committee of the Intemational Union of 
Biochemistry and Molecular Biology (NC-IUBMB) 1992, 
(http://www.chem.qmw.ac.uk/iubmb/erizyme/EC34/intro.htnil).) 

20 In serine-, threonine- and cysteine-type peptidases, the catalytic nucleophile 

is the reactive group of an amino acid side chain, either a hydroxyl group (serine- 
and threonine-type peptidases) or a sulfhydryl group (cysteine-type peptidases). In 
aspartic-type and metallopeptidases, the nucleophile is commonly an activated water 
molecule. In aspartic-type peptidases, ttie water molecule is directly bound by the 

25 side chains of aspartate residues. In metallopeptidases, one or two metal ions hold 
the water molecule in place, and charged amino acid side chains are ligands for the 
metal ions. The metal may be zinc, cobalt or manganese. One metal ion is usually 
attached to three amino acid ligands. Families of peptidases are referred to by use of 
ttie numbering system of Rawlings & Barrett (RawUngs, N. D. & Barrett, A. J. 

30 MEROPS: the peptidase database. Nucleic Acids Research 27 (1999) 325-33 1 , 
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which is incoiporated herein by reference in its entirety including any figures, tables, 
or drawings). 

Protease Families 

5 

1. Aspartvl proteases (Trosite number PS0014n 

Aspartyl proteases, also known as acid proteases, are a widely distributed 
family of proteoljrtic en2ymes in vertebrates, fungi, plants, retroviruses and some 
plant viruses. Aspartate proteases of eukaryotes are monomeric CTzymes which 
10 consist of two domains. Bach domain contains an active site centered on a catalytic 
aspartyl residue. The two domains most probably evolved from the duplication of 
an ancestral gene encoding a primordial domain. Enzymes in this class include 
cathepsin E, renin, presenilin (PSl), and the APP secretases. 

15 2. Cvsteine proteases rProsite PDOC00126) 

Eukaryotic cysteine proteases are a family of proteolytic enzymes which 
contain an active site cysteine. Catalysis proceeds through a thioester intermediate 
and is &cilitated by a nearby histidine side chain; an asparagine completes die 
essential catalytic triad. Peptidases in this family with iniportant roles in disease 

20 include the caspases, calpain, hedgehog, ubiquitin hydrolases, and papain. 

3. Metalloproteases fProsite PDOC00129^ 

The metalloproteases are a class which includes matrix metalloproteases 
(MMPs), collagenase, stromelysin, gelatinase, nq)iylisin, carboxypeptidase, 
25 dipeptidase, and membrane-associated metalloproteases, such as those of the ADAM 
family. They require a metal co-factor for activity; fiequmtly the required metal ion 
is zinc but some metalloproteases utilize cobalt and manganese. 

Proteins of the extracellular matrix int^act directly with cell surface 
receptors thereby initiating signal transduction pathways and modulating those 
30 triggered by growth factors, some of which may require binding to the extracellular 

3 
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matrix for optimal activity. Therefore the extracellular matrix has a profound effect 
on the cells encased by it and adjacent to it. Remodeling of the extracellular matrix 
requires protease of several families, including metalloproteases (MMPs). 

5 4. Serine proteases (Sl^ fProsite PS0Q134 trvpsin-his: PSQ0135 trvpsin-ser^ 
The catalytic activity of the serine proteases from the trypsin family is 
provided by a charge relay system involving an aspartic acid residue hydrogen- 
bonded to a histidine, which itself is hydrogen-bonded to a serine. The sequences in 
the vicinity of the active site serine and histidine residues are well conserved in this 

10 family of proteases. A partial list of proteases known to belong to this large and 
imx>ortant family include: blood cos^ulation factors Vn, DC, X, XI and XIl; 
thrombin; plasminogei^ complement components Clr, Cls, C2; complement factors 
B, D and I; complement-activating component of RA-reactive factor; elastases 1, 2, 
3A, 3B (protease E); hepatocyte growth factor activator; glandular (tissue) 

1 5 kallikreins including EGF-binding protein types A, B, and C; NGF-y hain, y-renin, 
and prostate specific antigen (PSA); plasma kallikrein; mast cell proteases; 
myeloblastin (proteinase 3) (Wegener's autoantigen); plasminogen activators 
(urokinase-type, and tissue-type); and the trypsins I, n, EH, and IV. These 
pq>tidases play key roles in coagulation, tumorigenesis, control of blood pressure, 

20 release of growth factors, and other roles. 

5, Thrennme peptidases fTD - flpTosite PDOC00326/PDOC00668) 

Threonine proteases are characterized by their use of a hydroxyl gcoup of a 
threonine residue in the catalytic site of these enyzmes. Only a few of these 
25 enzymes have been characterized thus far, such as the 20S proteasome from ttie 
archaebacterium ThermopUisma acidophilum (Seemuller et al, 1995, Science, 
268:579-82, and ch2q)ter 167 of Barrett et al^ Handbook of Proteoly tic Knzymeg, 
1 998, Academic Press, San Diego). 



4 
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SUMMARY OF THE INVENTION 

This invention concerns the isolation and diaracterization of novel sequences 
of human proteases. These sequences are obtained via bioinformatics searching 
strategies on the predicted amino acid translations of new human genetic sequences. 
S These sequences, now identified as proteases, are translated into polypeptides \^ch 
are further characterized. Additionaly, the nucleic acid sequences of these proteases 
are used to obtain fiiU-Iength cDNA clones of the proteases. The partial or complete 
sequences of these proteases are presented here, together vnUi their classification, 
predicted or deduced protein structure. 

10 . Modulationof the activities of these proteases will prove usefiil 

therapeutically. Additionally, the presence or absence of these proteases or the 
DNA sequrace encoding them will prove useftil in diagnosis or prognosis of a 
variety of diseases. In this regard, Example 8 describes the chromosomal 
localization of proteases of the present invention, and describes diseases mapping to 

15 the chromosomal locations of the proteases of the invention. 

A first aspect of the invention features an identified, isolated, enriched, or 
purified nucleic acid molecule encoding a protease polypeptide having an amino 
acid sequence selected from the group consistiag of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 

20 NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ,ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 

25 NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70The 
term "identified" in reference to a nucleic acid is meant that a sequence was selected 
firom a genomic, EST, or cDNA sequence database based on being predicted to 
encode a portion of a previously unknoivn or novel protease. 



5 
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By "isolated" in reference to nucleic acid is meant a polymer of 10 
(preferably 21, more preferably 39, most preferably 75) or more nucleotides 
conjugated to each other, including DNA and KNA that is isolated from a natural 
source or fliat is synthesized as the sense or complementary antisense strand. In 

5 certam embodiments of the mvention, longer nucleic acids are preferred, for 
example those of 300, 600, 900, 1200, 1 500, or more nucleotides and/or those 
having at least 50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98% or 99% identity to a sequence selected from the group consisting of those 
set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 

10 NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, 
SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, 
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, 
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 

15 SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID 
NO:35. 

It is understood that by nucleic acid it is meant, without limitation, DNA, 
RNA or cDN A, and where the nucleic acid is RNA, tihie thymine (T) will be uracil 
(U). 

20 The isolated nucleic acid of the present invention is unique in the sense that 

it is not found in a pure or separated state in nature. Use of the term "isolated" 
indicates that a naturally occurring sequence has been removed from its normal 
cellular (i. e. , diromosomal) envuronment Thus, the sequence may be in a cell-free 
solution or placed in a different cellular environment The term does not unply that 

25 the sequence is the only nucleotide chain present, but tiiat it is essentially free 
(preferably about 90% pure, more preferably at least about 95% pure) of non- 
nucleotide material naturally associated with it, and thus is distinguished from 
isolated chromosomes. 

By the use of the term "enridied" in reference to nucleic acid is meant that 

30 the specific DNA or RNA sequmce constitutes a significantiy higher fraction (2- to 

6 
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5-fold) of the total DNA or KNA present in the cells or solution of interest than in 
normal or diseased cells or in the cells jSrom which the sequence was taken. This 
could be caused by a person by preferential reduction in the amount of other DNA or 
RNA present, or by a preferential increase in the amount of the specific DNA or 
5 RNA sequence, or by a combination of the two. However, it should be noted that 
enriched does not imply that there are no other DNA or RNA sequences present, just 
that the relative amount of the sequence of interest has been significantly increased. 
The term "significant" is used to indicate that the level of increase is useful to the 
person making such an increase, and generally means an increase relative to other 
10 nucleic acids of about at least 2-fold, more preferably at least 5-fold, more 

preferably at least 10-fold or even more. The term also does not imply that there is 
no DNA or RNA firom other sources. The DNA from other sources may, for 
example, comprise DNA from a yeast or bacterial genome, or a cloning vector such 
as pUC19. This term distinguishes from naturally occurring events, such as viral 
1 5 infection, or tumor-type growths, in which the level of one mRNA may be naturally 
increased relative to other species of mRNA. That is, the term is meant to cover 
only those situations in which a person has intervened to elevate the proportion of 
the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in 
20 purified form. The term '^purified" in reference to nucleic acid does not require 
absolute purity (such as a homogeneous preparation). Instead, it represents an 
indication that the sequence is relatively more pure than in the natural environment 
(compared to the natural level this level should be at least 2- to 5-fold greater, e,g,, 
in terms of mg/mOL). Individual clones isolated from a cDNA library may be 
25 purified to electrophoretic homogeneity. The claimed DNA molecules obtained 
from these clones could be obtained directly from total DNA or from total RNA. 
The cDNA clones are not naturally occurring, but rather are preferably obtained via 
manipulation of a partially purified naturally occurring substance (messenger RNA). 
The construction of a cDNA library from mRNA involves the creation of a synthetic 
30 substance (cDNA) and pure individual cDNA clones can be isolated from the 

7 
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synthetic libraiy by clonal selection of the cells cairying the cDNA library. Thus, 
the process which includes the construction of a cDNA Ubrary from mKNA and 
isolation of distinct cDNA clones yields an approximately 10^-fold purification of 
the native message. Thus, purification of at least one order of magnitude, preferably 
5 two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

By a " protease polypeptide" is meant 32 (preferably 40, more preferably 45, 
most preferably 55) or more contiguous amino acids in a polypeptide having an 
amino acid sequence selected firom the group consisting of those set forth in SEQ ID 
10 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
15 NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. In 
certain aspects, polypeptides of 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 
900 or more amino acids are preferred. The protease polypeptide can be encoded by 
a fiiU-length nucleic acid sequence or any portion of the fiiU-lengfli nucleic acid 
20 sequence, so long as a fimctional activity of the polypeptide is retained. It is well 
known in the art that due to the degeneracy of the genetic code numerous different 
nucleic acid sequences can code for the same amino acid sequence. Equally, it is 
also well known in the art that conservative changes in amino acid can be made to 
arrive at a protein or polypeptide which retains the functionality of the original. 
25 Such substitutions may include the replacement of an amino acid by a residue 

having similar physicochemical properties, such as substituting one aliphatic residue 
. (He, Val, Leu or Ala) for another, or substitution between basic residues Lys and 
Arg, acidic residues Glu and Asp, amide residues Ghi and Asn, hydroxyl residues 
Ser and Tyr, or aromatic residues Phe and Tyr. Further mfonnation regarding 
30 making amino acid exchanges which have only slight, if any, effects on the overall 

8 
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protein can be foiind in Bowie et ah. Science, 1990, 247:1306-1310, which is 
incorporated herein by reference in its entirety including any figures, tables, or 
drawings. In all cases, all permutations are intended to be covered by this 
disclosure. 

5 The amino acid sequence of the protease peptide of the invention will be 

substantially similar to a sequence having an amino acid sequence selected firom the 
group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70, or the corresponding full-length amino 

1 S acid sequence, or fragments thereof. 

A s^uence that is substantially similar to a sequence selected &om the groiq> 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 

20 SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO;68, 
SEQ ID NO:69, and SEQ ID NO:70 will preferably have at least 50%, 60%, 75%, 

25 80%, 85%, 90%. 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identity to a 
sequence selected from the groiq) consisting of SEQ ID NO:36, SEQ ED NO:37, 
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 
SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, 

30 SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 

9 



wo 01/83782 



PCTAJSOl/14431 



SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. Preferably the protease 
polypeptide will have at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
5 98% or 99% identity to one of the aforementioned sequences. 

By "identity" is meant a property of sequences that measures their similarity 
or relationship. Identity is measured by dividing the number of identical residues by 
the total number of residues and gaps and multiplying the product by 100. "Gaps'* 
are spaces in an alignment that are the result of additions or deletions of amino 
10 acids. Thus, two copies of exactly the same sequence have 100% identity, but 
sequences that are less highly conserved, and have deletions, additions, or 
replacements, may have a lower degree of identity. Those skilled in the art will 
recognize that several computer programs are available for determining sequence 
identity using standard parameters, for example Gapped BLAST or PSI-BLAST 
15 (Altschul, et al (1997) Nucleic Acids Res. 25:3389-3402), BLAST (Altschul, et al 
(1990) J. Mol Biol, 215:403-410), and Smith-Waterman (Smith, etal (1981) j: 
Mol BioL 147:195-197). Preferably, the default settings of these programs will be 
employed, but those skilled in the art recognize whether these settings need to be 
changed and know how to make the changes. 
20 "Similarity" is measured by dividing the number of identical residues plus 

the number of conservatively substituted residues (see Bowie, et al Science^ 1999), 
247:1306-1310, which is incorporated herein by reference in its mtirety, including 
any drawings, figures, or tables) by tiie total number of residues and gaps and 
multiplying the product by 1 00. 
25 In preferred embodiments, the invention features isolated, enriched, or 

purified nucleic acid molecules encoding a protease polypeptide comprising a 
nucleotide sequence that: (a) encodes a polypeptide having an amino acid sequence 
selected fix>m the group consisting of those set forfli in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
30 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 

10 
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NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
5 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; (b) is the complement 
of the nucleotide sequence of (a); (c) hybridizes under highly stringent conditions to 
the nucleotide molecule of (a) and encodes a naturally occurring protease 
polypeptide. 

In preferred embodiments, the invention features isolated, enriched or purified 

10 nucleic acid molecxiles comprising a nucleotide sequence substantially identical to a 
sequence selected firom the group consisting of SEQ ID N0:1, SEQ ED NO:2, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NOrlO, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID 
NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 

15 NO: 1 8, SEQ ID NO: 19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25; SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. Preferably the sequence has at least 
50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 

20 99% identity to the above listed sequences. 

The term "complemenf * refers to two nucleotides that can form multiple 
favorable interactions with one another. For example, adenine is complementary to 
thymine as they can form two hydrogen bonds. Similarly, guanine and cytosine are 
complementary since they can form tiiree hydrogen bonds. A nucleotide sequence is 

25 the complement of another nucleotide sequence if all of the nucleotides of the first 
sequence are complementary to all of the nucleotides of the second sequence. 

Various low or high stringency hybridization conditions may be used 
depending upon the specificity and selectivity desired. These conditions are well 
known to those skilled in the art Under stringent hybridization conditions only 

30 higihly complementary nucleic acid sequences hybridize. Preferably, such 

11 
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conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 20 contiguous nucleotides, more preferably, such conditions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 50 
contiguous nucleotides, most preferably, such conditions prevent hybridization of 
5 nucleic acids havmg more than 1 or 2 mismatches out of 100 contiguous 

nucleotides, hi some instances, the conditions may prevent hybridization of nucleic 
acids having more than 5 mismatches in the full-length sequence. 

By stringent hybridization assay conditions is meant hybridization assay 
conditions at least as stringent as the following: hybridization in 50% fonnamide, 
10 5X SSC, 50 mM NaH2P04, pH 6.8, 0.5% SDS, 0. 1 mg/mL sonicated salmon sperai 
DNA, and 5X Denhardt's solution at 42 °C overnight; washing with 2X SSC, 0.1% 
SDS at 45 **C; and washing with 0.2X SSC, 0.1% SDS at 45 °C. Under some of the 
most stringent hybridization assay conditions, the second wash can be done with 
O.IX SSC at a temperature up to 70 ^C (Berger et al (1987) Guide to Molecular 
1 5 rinniTi^ Techniques pg 42 1 , hereby incorporated by reference herein in its entirety 
mcludmg any figures, tables, or drawings.). However, other apphcations may 
require the use of conditions falling between these sets of conditions. Methods of 
determining the conditions required to achieve desired hybridizations are well 
known to those with ordinary skill in the art, and are based on several factors, 
20 including but not limited to, the sequences to be hybridized and flie samples to be 
tested. Washing conditions oflower stringency frequently utilize a lower 
temperature during the washing steps, such as 65 **C, 60 **C, 55 ^C, 50 '^^C, or 42 °C. 
The terai "activity** means that the polypeptide hydrolyzes peptide bonds. 
The temi "catalytic activity**, as used herein, defines the rate at which a 
25 protease catalytic domain cleaves a substrate. Catalytic activity can be measured, 
for example, by determining the amount of a substrate cleaved as a fimction of time. 
Catalytic activity can be measured by methods of the invention by holding time 
constant and determining the concentration of a cleaved substrate after a fixed 
period of time. Cleavageof a substrate occurs at the active site of the protease. The 
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active site is nonnally a cavity in which the substrate binds to the protease and is 
cleaved. 

The term "substrate" as used herein refers to a polypq)tide or protein which 
is cleaved by a protease of the inv^ition. The term "cleaved" refers to the severing 
5 of a covalent bond between amino acid residues of the backbone of the polypeptide 
or protein. 

The term "insert" as used herein refers to a portion of a protease that is 
absent from a close homolog. Inserts may or may not -be the product alternative 
splicing of exons. Inserts can be identified by using a Smith-Waterman sequence 

10 alignment of the protein sequence against the non-redundant protem database, or by 
means of a multiple sequence alignment of homologous sequences using the 
DNAStar program Megalign (Preferably, the default settings of this program will be 
used, but those skilled in the art will recognize wheth^ these settings need to be 
changed and know how to make the changes.). Inserts may play a functional role by 

1 5 presenting a new interface for protein-protein interactions, or by interfering with 
such interactions. 

In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding protease polypeptides, further comprising 
a vector or promoter effective to initiate transcription in a host cell. The mvention 

20 also features recombinant nucleic acid, preferably in a cell or an organism. The 

recombinant nucleic acid may contain a sequence selected &om the group consisting 
of those set forth in SBQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ 

25 ID Nb:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 
ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ 
ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and 
SEQ ID NO:35, or a functional derivative thereof and a vector or a promoter 

30 effective to initiate transcription in a host cell. The recombinant nucleic acid can 
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alternatively contain a transcriptional initiation region functional in a cell, a 
sequence complementary to an RNA sequence encodiag a protease polypeptide aad 
a transcriptional termination region functional in a cell. Specific vectors and host 
cell combinations are discussed herein. 
5 The term "vector" relates to a single or double-stranded circular nucleic acid 

molecule that can be transfected into cells and replicated within or indep«idently of 
a cell genome. A circular double-stranded nucleic acid molecule can be cut and 
thereby linearized upon treatment with restriction enzymes. An assortment of 
nucleic acid vectors, restriction enzymes, and the knowledge of the nucleotide 

10 sequences cut by restriction enzymes are readily available to those skilled in the art. 
A nucleic acid molecule encoding a protease can be inserted into a vector by cutting 
the vector with restriction enzymes and ligating the two pieces together. 

The term 'transfecting" delBnes a number of methods to insert a nucleic acid 
vector or other nucleic acid molecules into a cellular organism* These methods 

15 involve a variety of techniques, such as treating the cells with high concentrations of 
salt, an electric field, detergent, or DMSO to render the outer membrane or wall of 
the cells permeable to nucleic acid molecules of interest or use of various viral 
transduction strategies. 

The term '^promoter'' as used herein, refers to nucleic acid sequence needed 

20 for gene sequence expression. Promoter regions vary from organism to organism, 
but are well known to persons skilled in the art for different organisms. For 
example, in prokaryotes, the promoter region contains both the promoter (which 
directs the initiation of RNA transcription) as well as the DNA sequences which, 
when transcribed into RNA, wiU signal synthesis initiation. Such regions will 

25 normally include those 5'-non-coding sequences involved with initiation of 

transcription and translation, such as the TATA box, capping sequence, CAAT 
sequence, and the like. 

In preferred embodiments, the isolated nucleic acid comprises, consists 
essentially of, or consists of a nucleic acid sequence selected fix>m the group 

30 consisting of those set forth in SEQ ID NO: 1 , SEQ ID NO:2, SEQ ID N0:3, SEQ 
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ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
N0:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
5 NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35 which eocodes an amino acid sequence selected from 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 

10 NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:48, SEQ ID NO:49, SEQ ID NO;50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 

15 NO:68, SEQ ID NO:69, and SEQ ID NO:70, a functional derivative thereof; or at 
least 35, 40, 45, 50, 60, 75, 100, 200, ca 300 contiguous amino acids selected fix>m 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

20 NO;48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO;68, SEQ ID NO:69, and SEQ ID NO:70. The nucleic acid may be isolated from 

25 a natural source by cDNA cloning or by subtractive hybridization. The natural 
source may be mammalian, preferably human, blood, semen, or tissue, and the 
nucleic acid may be synthesized by the tri ester method or by using an automated 
DNA syathesizsCT. 

15 
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The term '^mammal" refers preferably to such organisms as mice, rats, 
rabbits, guinea pigs, sheep, and goats, niore preferably to cats, dogs, monkeys, and 
apes, and most preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 
5 region, for example those useful for: the design of hybridization probes to facilitate 
identij5cation and cloning of additional polypeptides, the design of PGR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide 
regions, and designing antisense oligonucleotides. 

By "conserved nucleic acid regions", are meant regions present on two or 
10 more nucleic acids encoding a protease polypeptide, to which a particular nucleic 
acid sequence can hybridize under lower stringency conditions. Examples of lower 
stringency conditions suitable for screening for nucleic acid encoding protease 
polypeptides are provided in Wahl et al Meth. Enzym, 152:399-407 (1987) and in 
Wahl et al Meth, Enzym, 152:415-423 (1987), which axe hereby incorporated by 
15 reference herein in its entirety, including any drawings, figures, or tables. 

Preferably, conserved regions differ by no more than 5 out of 20 nucleotides, even 
more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 nucleotides. 

By '*unique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a protease polypeptide that is not present in a sequence coding for any 
20 other naturally occurring polypeptide. Such regions preferably encode 32 

(preferably 40, more preferably 45, most preferably 55) or more contiguous amino 
acids set forth in a full-length amino add sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
25 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ E) NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
30 SEQ ID NO:69, and SEQ ID NO:70 in a sample. The nucleic acid probe contains a 

16 
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nucleotide base sequence that will hybridize to the sequence selected from the group 
consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 

5 NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a functional derivative thereof 

10 In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 

encoding at least 12, 32, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of a full-length sequence selected from the group consisting of those set 
forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 

15 NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 

20 ID NO:70, or a functional. dCTivative thereof. 

Methods for using the probes include detecting the presence or amount of 
protease KNA in a sample by contacting the sanq>le with a nucleic acid probe imder 
conditions such that hybridization occurs and detecting the presence or amount of 
the probe bound to protease KNA- The nucleic acid duplex formed between the 

25 probe and a nucleic acid sequence coding for a protease polypeptide may be used in 
the identification of the sequence of the nucleic acid detected (Nelson et aL^ in 
Nonisotopic DNA Probe Technioues. Academic Press, San Diego, Kricka, ed., p. 
275, 1992, hereby incorporated by reference herdn in its entirety, including any 
drawings, figures, or tables). Kits for performing such methods may be constructed 

30 to include a container means having disposed therein a nucleic acid probe. 
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Methods for using the probes also include using these probes to find the full- 
length clone of each of the predicted proteases by techniques known to one skilled in 
the art. These clones will be useful for screening for small molecule compounds that 
inhibit the catalytic activity of the encoded protease with potential utility in treating 
5 cancers, immune-related diseases and disorders, cardiovascular disease, brain or 
neuronal-associated diseases, and metabolic disorders. More specifically disorders 
including cancers of tissues, blood, or hematopoietic origin, particularly those 
involving breast, colon, lung, prostate, cervical, brain, ovarian, bladder, or kidney; 
cCTtral or peripheral nervous system diseases and conditions including migraine, 

10 pain, sexual dysfunction, mood disorders, attention disorders, cognition disorders, 
hypotension, and hypertension; psychotic and neurological disorders, including 
anxiety, schi2x>phreiiia, manic depression, deliriimi, dementia, severe mental 
retardation and dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Al^eimer's, Paikinson's, multiple sclerosis, 

IS and amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV-1 , 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfiision restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 

20 including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatoxy bowel disease, chronic 
inflammatory pelvic disease, multiple sclmsis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

In another aspect, the invention describes a recombinant cell or tissue 

25 comprising a nucleic acid molecule encoding a protease polypeptide having an 

amino acid sequence selected fix>m the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ED 

30 NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
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NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. In 
such cells, the nucleic acid may be und^ the control of the genomic regulatory 
5 elements, or may be under the control of exogenous regulatory elements including 
an exogenous promoter. By "exogenous" it is meant a promoter that is not normally 
coupled in vivo transcriptionally to the coding sequence for the protease 
polypeptides. 

The polypeptide is preferably a fragment of the protein encoded by a ftdl- 

1 0 length amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, 
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, 
SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, 

15 SEQ ID NO:56, SEQ ID NO:57. SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, 
SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, 
SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID 
NO:70. By "fragment," is meant an amino acid sequence present in a protease 
polypeptide. Preferably, such a sequence comprises at least 32, 45, 50, 60, 100, 200, 

20 or 300 contiguous amino acids of a full-length sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40. SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

25 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66. SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69. and SEQ ID NO:70. 

In another aspect, the invention features an isolated, enriched, or purified 

30 protease polypeptide having the amino acid sequence selected from the group 

19 
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consisting of those set forth in SEQ ID NO:36. SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
5 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ED NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

By "isolated" in reference to a polypeptide is meant a polymer of 6 
10 (preferably 12, more preferably 1 8, most preferably 25, 32, 40, or 50) or more amino 
acids conjugated to each other, including polypeptides that are isolated fiom a 
natural source or that are synthesized. In certain aspects longer polypeptides are 
preferred, such as those with 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 900 
or more contiguous amino acids of a full-length sequence selected firom the group 
15 consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ DD NO:47, SEQ ID NO:48, 
SEQ ID NO:49. SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NQiSS, 
20 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70, and/or those polypeptides having at least 50%, 
60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% 
identity to a sequence selected fixjm the groiqp consisting of SEQ ID NO:36, SEQ ID 
25 NO;37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
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NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

The isolated polypeptides of the present invention are unique in the sense 
that they are not found in a pure or separated state in nature. Use of the term 
5 "isolated" indicates that a naturally occurring sequence has been removed from its 
normal cellular environment Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the 
sequence is the only amino acid chain present, but that it is essentially fi^e (at least 
about 90% pure, more preferably at least about 95% pure or more) of non-amino 
1 0 acid-based material naturally associated with it. 

By the use of the term "enriched" in reference to a polypeptide is meant that 
the specific amino acid sequence constitutes a significantly higher fraction (2- to 5- 
fold) of the total amino acid sequences present in the cells or solution of interest than 
in normal or diseased cells or in the cells from which the sequence was taken. This 
1 5 could be caused by a person by preferential reduction in the amount of other amino 
acid sequences present, or by a preferential increase in the amoimt of the specific 
amino acid sequence of interest, or by a combination of the two. However, it should 
be noted that enriched does not imply that there are no other amino acid sequences 
present, just that the relative amount of the sequence of interest has been 
20 significantly increased The term significant here is used to indicate that the level of 
increase is usefiil to tiie person making such an increase, and generally means an 
increase relative to other amino acid sequences of about at least 2-fold, more 
preferably at least 5- to 10-fold or even more. The term also does not imply that 
there is no amino acid sequence from other sources. The other source of aixiino acid 
25 sequences may, for example, comprise amino acid sequmce mcoded by a yeast or 
bacterial genome, or a cloning vector such as pUC19, The term is meant to cover 
only those situations in which man has intervened to increase the proportion of the 
desired amino acid sequence. 

It is also advantageous for some purposes that an amino acid sequence be in 
30 purified form. The term '*purified" in reference to a polypq)tide does? not require 
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absolute pinity (such as a homogeneous preparation); instead, it represents an 
indication that the sequence is relatively purer than in the natural environment. 
Compared to the natural level this level should be at least 2-to 5-fold greater (e.g., in 
tenns of mg/mL). Purification of at least one order of magnitude, preferably two or 

5 three orders, and more preferably four or five orders of magnitude is expressly 
contemplated. The substance is preferably free of contamination at a fimctionally 
significant level, for example 90%, 95%, or 99% pure. 

In preferred embodiments, the protease polypeptide is a firagment of the 
protein encoded by a fiiU-length amino acid sequence selected from the group 

10 consisting of tiiose set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 

15 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. Preferably, the protease polypeptide contains 
at least 32, 45, 50, 60, 100, 200, or 300 contiguous amino acids of a fiill-length 
sequence selected from the group consisting of those set forth in SEQ ID NO:36, 

20 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

25 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
fimctional derivative thereof. 

In preferred embodiments, the protease polypeptide comprises an amino acid 
sequence having an amino acid sequence selected from the group consisting of those 

30 set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 
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ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
5 ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ 
ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and 
SEQIDNO:70. 

The polypeptide can be isolated from a natural source by methods well- 
known in the art. The natural source may be mammalian, preferably human, blood, 

10 semen, or tissue, and the polypeptide may be synthesized using an automated 
polypeptide synthesizer. 

In some embodiments the invention includes a recombinant protease 
polypeptide having (a) an amino acid sequence selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 

15 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NOi44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID n6:63, SEQ ID NO:64, 

20 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70. By '^recombinant protease polypeptide" is meant a polypeptide 
produced by recombinant DNA techniques such that it is distinct from a naturally 
occurring polypeptide either in its location (e.g., present in a different cell or tissue 
than found in nature), purity or structure. Generally, such a recombinant 

25 polypeptide will be present in a cell in an amount different from that normally 
observed in nature. 

The polypeptides to be e3q>ressed in host cells may also be fiision proteins 
which include regions from heterologous proteins. Such regions may be included to 
allow, e.g., secretion, improved stability, or facilitated purification of the 

30 polypeptide. For example, a sequence encoding an appropriate signal peptide can be 
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incorporated into expression vectors. A DNA sequence for a signal peptide 
(secretory leader) may be fused in-frame to the polynucleotide sequence so that the 
polypeptide is translated as a fusion protein comprising the signal peptide. A signal 
peptide that is functional in the intended host cell promotes extracellular secretion of 
5 the polyp^tide. Preferably, the signal sequence will be cleaved from the 

polypeptide upon secretion ofthe polypeptide from the cell. Thus, preferred fusion 
proteins can be produced in which the N-terminus of a protease polypeptide is fiised 
to a carder peptide. 

In one mibodiment, the polypeptide comprises a fusion protein which 

1 0 includes a heterologous region used to facilitate purification of the polypeptide. 
Many of the available peptides used for such a function allow selective binding of 
the fusion protein to a binding partner. A preferred binding partner includes one or 
more of the IgG binding domains of protein A are easily purified to homogmeity by 
affinity chromatogrsqphy on, for example, IgG-coupled Sepharose. Altematively, 

IS many vectors have the advantage of carrying a stretch of histidine residues that can 
be expressed at the N-tenninal or C-terminal end of the target protein, and thus the 
protein of interest can be recovered by metal chelation chromatography. A 
nucleotide sequence ^coding a recognition site for a proteolytic enzyme such as 
enterokinase, factor X procollagenase or thrombine may immediately precede the 

20 sequence for a protease polypeptide to permit cleavage ofthe fusion protein to 
obtain the mature protease polyp^tide^ Additional examples of fiision-protein 
binding partners include, but are not limited to, the yeast I-factor, the honeybee 
melatin leader in s& insect cells, 6-His tag, thioredoxin tag, hemaglutinin tag, GST 
tag, and OmpA signal sequence tag. As will be understood by one of skill in the art, 

25 ttie binding partner which recognizes and binds to the peptide may be any ion, 
molecule or compound including metal ions (e.g.y metal affinity columns), 
antibodies, or fiiagments thereof, and any protein or peptide which binds the peptide, 
such as the FLAG tag. 
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Antibodies 

In another aspect, the invention features an antibody (e.^., a monoclonal or 
polyclonal antibody) having specific binding affinity to a protease polypeptide or a 
protease polypeptide domain or fragment where the polypeptide is selected from the 

5 group having a sequence at least about 90% identical to an amino acid sequence 
selected from the group consisting of those set forth in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 

10 NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. By "specific bmding 
affinity" is meant that the antibody binds to ttie target protease polypeptide with 

1 5 greater affinity than it binds to other polypeptides under specified conditions. 

Antibodies or antibody fragments are polypeptides that contain regions that can bind 
other polypeptides. The term "specific binding affinity" desCTibes an antibody Ihat 
binds to a protease polypeptide with greater affinity than it binds to othCT 
polypeptides under specified conditions. Antibodies can be used to idaitify an 

20 endogenous source of protease polypeptides, to monitor cell cycle regulation, and 
for immuno-localization of protease polypeptides within the cell. 

The term '^polyclonal" refers to antibodies that are heterogenous populations 
of antibody molecules derived &om the sera of animals immunized wifli an antigen 
or an antigCTic fimctional derivative thereof. For the production of polyclonal 

25 antibodies, various host gmimalR may be immunized by injection with tiie antigerL 
Various adjuvants may be used to increase tfie inamunological response, depradiag 
on the host species. 

**Monoclonal antibodies" are substantially homogenous populations of 
antibodies to a particular antigeiL They may be obtained by any technique which 

30 provides for the production of antibody molecules by continuous cell lines in 
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culture. Monoclonal antibodies may be obtained by methods known to those skilled 
intheart(Kohlercf a/..Mift/re, 1975, 256:495-497, and US. Patent No. 4,376,110, 
both of which are hereby incorporated by reference herein in their entirety including 
any figures, tables, or drawings). 
5 An antibody of the present invention includes "humanized" monoclonal and 

polyclonal antibodies. Humanized antibodies are recombinant proteins in which 
non-human (typically murine) complementarity determining regions of an antibody 
have been transferred from heavy and light variable chains of the non-human (e,g. 
murine) immunoglobulin into a human variable domain, followed by the 
10 replacement of some human residues in the framework regions of their murine 

counteiparts. Humanized antibodies in accordance with this invention are suitable 
for use in therapeutic methods. General techniques for cloning murine 
immunoglobulin variable domains are described, for example, by the publication of 
Orlandi et aL Proc. Natl Acad Set USA 86: 3833 (1989). Techniques for 
15 producing humanized monoclonal antibodies are described, for example, by Jones et 
al. Nature 321:522 (1986), Riechmann et al. Nature 332:323 (1988), Verhoeyen et 
al. Science 239:1534 (1988), Carter €f a/., Proc. Natl Acad. Set USA 5P:4285 
(1992), Sandhu, Crit Rev, Biotech. 12:A31 (1992), and Singer et aL, J. Immun. 
iJ0:2844 (1993). 

20 ^ Thetenn"antibodyfragmenr refers to a portion of an antibody, often the 

hypervariable region and portions of the surrounding heavy and light chains, that 
displays specific binding afSnity for a particular molecule. A hypervariable region 
is a portion of an antibody that physically binds to the polypeptide target 

An antibody fragment of the present invention includes a "single-chain 

25 antibody," a phrase used in this description to denote a linear polypeptide that binds 
antigen with specificity and that comprises variable or hypervariable regions from 
the heavy and light chain chains of an antibody. Such single chain antibodies can be 
produced by conventional methodology. The Vh and VI regions of the Fv fragment 
can be covalently joined and stabilized by the insertion of a disulfide bond.. See 

30 Glockshuber, et al.. Biochemistry 1362 (1990). Alternatively, the Vh and VI regions 
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can be joined by the insertion of a peptide linker. A gene encoding the Vh, VI and 
peptide linker sequences can be constructed and expressed using a recombinant 
expression vector. See Colcher, etal.XNat'l Cancer Inst. 82: 1191 (1990). 
Amino acid sequences comprising hypervariable regions from the Vh and VI 

5 antibody chains can also be constructed using disulfide bonds or peptide linkers. 

Antibodies or antibody fragments having specific binding affinity to a 
protease polypeptide of the invention may be used in methods for detecting the 
presence and/or amount of protease polypeptide in a sample by probing the sample 
with the antibody under conditions suitable for protease-antibody iromunocomplex 

10 formation and detecting the presence and/or amount of the antibody conjugated to 
the protease polypeptide. Diagnostic kits for performing such methods may be 
constructed to include antibodies or antibody fragments specific for the protease as 
well as a conjugate of a binding partner of the antibodies or the antibodies 
themselves. 

15 An antibody or antibody fragment with specific binding affinity to a protease 

polypeptide of the invention can be isolated, enriched, or purified from a prokaryotic 
or evikaryotic organism. Routine methods known to tiiose skilled in the art enable 
production of antibodies or antibody firagments, in both prokaryotic and eukaryotic 
organisms. Purification, enrichment, and isolation of antibodies, which are 

20 polypeptide molecules, are described above. 

Antibodies having specific binding affinity to a protease polypeptide of the 
invention may be used in methods for detecting the presence and/or amount of 
protease polypeptide in a sample by contacting the sample with the antibody under 
conditions such that an immunocomplex forms and detecting the presence and/or 

25 amount of the antibody conjugated to the protease polypeptide. Diagnostic kits for 
performing such methods may be constmcted to include a first container containing, 
the antibody and a second container having a conjugate of a binding partus of the 
antibody and a label, such as, for example, a radioisotope. The diagnostic kit may 
also include notification of an EDA approved use and instructions therefor. 
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In another aspect, the invention features a hybridoma which produces an 
antibody having specific binding affinity to a protease polypeptide or a protease 
polypeptide domain, where the polypeptide is selected fix>m the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 
5 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NOrS?, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 

10 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70. By '"hybridoma" is meant an immortalized cell line tibiat is 
CBpable of secreting an antibody, for example an antibody to a protease of the 
invention. In preferred embodiments, the antibody to the protease comprises a 
sequence of amino acids that is able to specifically bind a protease p6lypq>tide of 

15 the invention. 

In another aspect, the present invention is also directed to kits comprising 
antibodies that bind to a polypeptide encoded by any of die nucleic acid molecules 
described above, and a negative control antibody. 

The term **negative control antibody" refers to an antibody derived firom 

20 similar source as the antibody having specific binding a£5nity, but where it displays 
no binding affinity to a polypeptide of fiie invention. 

In another aspect, the invention features a protease polypeptide binding agent 
able to bind to a protease polypeptide selected fiom the group having an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO:36, 

25 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

30 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
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SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. The binding 
agent is preferably a purified antibody that recognizes an epitope present on a 
protease polypeptide of the invention. Other binding agents iaclude molecules that 
bind to protease polypeptides aod analogous molecules that bind to a protease 
5 polypeptide. Such binding agents may be identified by using assays that measure 
protease binding partner activity, or they may be identified using assays that 
measure protease activity, such as the release of a fluorogenic or radioactive marker 
attached to a substrate molecule. 

Screening Methods to Detect Protease Polypeptides 

10 The invention also features a method for screening for human cells 

containing a protease polypeptide of the invention or an equivalent sequence. The 
method involves identifying the novel polypeptide in human ceUs using techniques 
that are routine and standard in the art, such as those described herein for identifying 
the proteases of flie invention (e.g., cloning. Southern or Northem blot analysis, in 

1 S situ hybridization, PGR amplification, etc.). 

Screening Methods to IdentHv Snbstances that Modulate Protease 
Activity 

In another aspect, the invention features methods for identifying a substance 
that modulates protease activity con(q>rising the steps of: (a) contacting a protease 

20 polypeptide comprising an amino acid substantially idmtical to a sequence selected 
firom the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 

25 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70 with a test substance; (b) measuring 
the activity of said polypeptide; and (c) determining whether said substance 

30 modulates the activity of said polypeptide. More preferably the sequence is at least 
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about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the 
listed sequences. 

The term "modulates" refers to the ability of a compound to alter the 
function of a protease of the invention. A modulator preferably activates or inhibits 
5 the activity of a protease of the invention depending on the concentration of the 
compoimd exposed to the protease. 

The term "Modulates" also refers to altering the function of proteases of the 
invention by increasing or decreasing the probability that a complex forms between 
the protease and a natural binding partner. A modulator preferably increases the 
10 probability that such a complex forms between the protease and the natural binding 
partner, more preferably increases or decreases the probability that a complex forms 
between the protease and the natural binding partner depending on the concentration 
of the compound exposed to the protease, and most preferably decreases the 
probability that a complex forms between the protease and the natural binding 
15 partner. 

The term ""activates" refers to increasing the cellular activity of the protease. 
The term "inhibits" refers to decreasing the cellular activity of the protease. 

The term "complex" refers to an assembly of at least two molecules boimd to 
one another. Signal transduction complexes often contain at least two protem 
20 molecules bound to one another. For instance, a protein tyrosine receptor protein 
kinase, GRB2, SOS, RAF, and RAS assemble to form a signal transduction complex 
in response to a mitogenic ligand. Similarly, the proteases involved in blood 
coagulation and tbmr cofactors are known to form macromolecular complexes on 
cellular membranes. Additionally, proteases involved in modification of the 
25 extracellular matrix are known to form corr^lexes with their inhibitors and also with 
components of the extracellular matrix. 

The term "natural binding partner" refers to polypeptides, lipids, small 
molecules, or nucleic acids that bind to proteases in cells. A change in the 
interaction between a protease and a natural binding partner can manifest itself as an 
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increased or decreased probability that the interactioii forms, or an increased or 
decreased concentration of protease/natural binding partner complex. 

The term "contacting*' as used herein refers to mixing a solution comprising 
the test coiDpound with a hquid medium bathing the cells of the methods. The 

5 solution comprising the compoimd may also comprise another component, such as 
dimethyl sulfoxide (DMSO), which facilitates the uptake of the test compound or 
compounds into the cells of the methods. The solution comprising the test 
compound may be added to the medium bathing the cells by utilizing a delivery 
apparatus, such as a pipette-based device or syringe-based device. 

10 In another aspect, the invention features methods for identifying a substance 

that modulates protease activity in a cell comprising the steps of: (a) expressing a 
protease polypeptide in a cell, wherein said polypeptide is selected firom the group 
having an amino acid sequence selected from the group consisting of fliose set forth 
in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 

15 NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NQ:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59. SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 

20 NO:65, SEQ ID NO:66. SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO:70; (b) adding a test substance to said cell; and (c) monitoring a change in 
cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

The tenn "e3q)ressing" as used herein refers to tiie production of proteases of 
25 the invention from a nucleic acid vector containing protease genes within a cell. The 
nucleic acid vector is transfected into cells using well known techniques in the art as 
described herein. 

Another aspect of the instant invention is directed to methods of identifying 
compounds that bind to protease polypeptides of the present invention, comprising 
30 contacting the protease polypeptides with a compound, and determining whether the 
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compound binds the protease polypeptides. Binding can be determined by binding 
assays which are well known to the skilled artisan, including, but not limited to, gel- 
shift assays. Western blots, radiolabeled competition assay, phage-based expression 
cloning, co-firactionationby chromatography, co-precipitation, cross linking, 

5 interaction tr^/two-hybrid analysis, southwestern analysis, ELIS A, and the like, 
which are described in, for example, Current Protocols in Molecular Biology, 1999, 
John Wiley & Sons, NY, which is incorporated herein by reference in its entirety. 
The compounds to be screened include, but are not Umited to, compounds of 
extracellular, intracellular, biological or chemical origin. 

10 The methods of the invention also embrace compounds that are attached to a 

label, such as a radiolabel (e.g., ^^I, ^^S, ^^P, ^^P, ^H), a fluorescence label, a 
chemiluminescent label, an enzymic label and an immunogenic label. The protease 
polypeptides employed in such a test may either be free in solution, attached to a 
solid support, borne on a cell surface, located intracellularly or associated with a 

1 5 portion of a cell. One skilled in the art can, for example, measure the formation of 
complexes between a protease polypeptide and the compound being tested. 
Alternatively, one skilled in the art can examine the diminution in complex 
formation between a protease polypeptide and its substrate caused by the compound 
being tested. 

20 Other assays can be used to examine enzymatic activity including, but not 

limited to, photometric, radiometric, HPLC, electrochemical, and the like, which are 
described in, for example, Enzvme Assavs: A Practical Approach, eds. R. Eisenthal 
and M. J. Danson, 1992, Oxford University Press, which is incorporated herein by 
reference in its entirety. 

25 Another aspect of the present invention is directed to methods of identifying 

compounds whidi modulate increase or decrease) activity of a protease 
polypeptide comprising contacting the protease polypeptide with a compound, and 
det^mining whether the compound modifies activity of the protease polypeptide. 
These compounds are also referred to as '"modulators of proteases." The activity in 

30 the presence of the test compound is measured to the activity in the absence of the 
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test compound- Where the activity of a sample containing the test compoiind is 
higher than the activity in a sample lacking the test compound, the conopound will 
• have increased the activity. Similarly, where the activity of a sample containing the 
test compound is lower than the activity in the sample lacking the test compound, 

5 the compound will have inhibited the activity. 

The present invraition is particularly useful for screening compounds by 
using a protease polypeptide in any of a variety of ding screening techniques. The 
compounds to be screened include, but are not limited to, extracellular, iatracellular, 
biological or chemical origin. The protease polypeptide employed in such a test 

10 may be in any form, preferably, free in solution, attached to a soUd support, borne on 
a cell surface or located intracellularly. One skilled in the art can measure the 
change in rate that a protease of the invention cleaves a substrate polypeptide. One 
skilled in the art can also, for example, measure the formation of complexes between 
a protease polypeptide and the compound being tested. Alternatively, one skilled in 

15 the art can examine the diminution in complex formation between a protease 
polypeptide and its substrate caused by the compound being tested. 

The activity of protease polypeptides of the invention can be detemuned by, 
for example, examining the ability to bind or be activated by chemically synthesised 
peptide ligands. Alternatively, the activity of the protease polypeptides can be 

20 assayed by examining their ability to bind metal ions such as calcium, hormones, 
chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and 
photons. Thus, modulators of the protease polypeptide's activity may alter a 
protease function, such as a binding propoly of a protease or an activity such as 
cleaving protein substrates or polypeptide substrates, or membrane localization. 

25 In various embodiments of the method, the assay may take the form of a 

yeast growth assay, an Aequorin assay, a Luciferase assay, a mitogenesis assay, a 
MAP Kinase activity assay, as well as other binding or function-based assays of 
protease activity that are generally known in the art In several of these 
embodiments, the invention includes any of the serine proteases, cysteine proteases, 

30 aspartyl proteases, metalloproteases, threonine proteases, and other ptoteases. 
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Biological activities of proteases according to the invention include, but are not 
limited to, the binding of a natural or a synthetic ligand, as well as any one of the 
jfimctional activities of proteases known in the art. Non-limiting examples of 
protease activities include cleavage of polypeptide chains, processing the pro-form 
5 of a polypeptide chain to the active product, transmembrane signaling of various 
forms, and/or the modification of the extraceuUar matrix. 

The modulators of the invention exhibit a variety of chemical structures, 
which can be generally grouped into mimetics of natural protease hgands, and 
peptide and non-peptide allosteric effectors of proteases. The invention does not 

1 0 restrict the sources for suitable modulators, which may be obtained from natural 
sources such as plant, animal or mineral extracts, or non-natural sources such as 
small molecule libraries, including the products of combinatorial chemical 
approaches to library construction, and pq>tide libraries. 

The use of cDNAs encoding proteins in drug discovery programs is well- 

1 S known; assays capable of testing thousands of unknown compounds per day in high- 
throughput screens (HTSs) are thoroughly documented. The literature is replete 
with samples of the use of radiolabelled ligands in HTS binding assays for drug 
discovery {see, Williams, Medicinal Research Reviews, 1991, 11:147-184.; 
Sweetnam, et aL, J. Natural Products, 1993, 56:441-455 for review). Recombinant 

20 proteins are preferred for binding assay HTS because they allow for better 

specificity (higher relative purity), provide the ability to generate large amounts of 
receptor material, and can be used in a broad variety of formats (see Hodgson, 
Bio/Technology, 1992, 10:973-980 which is incorporated herein by reference in its 
entirety). A variety of heterologous systems is available for functional e:q>ression of 

25 recombinant proteins that are well known to those skilled in the art. Such systems 
include bacteria (Strosberg, et al. Trends in Pharmacological Sciences, 1992, 
13:95-98), yeast (Pausch, Trends in Biotechnology, 1997, 15:487-494), several kinds 
of insect cells (Vanden Broeck, /wt. Rev. Cytology, 1996, 164:189-268), amphibian 
cells (Jayawickreme et al. Current Opinion in Biotechnology, 1997, 8:629-634) and 

30 several mammalian cell lines (CHO, HEK293, COS, etc.; see, Gerhardt, et al, Eur. 
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J. Pharmacology^ 1997, 334:1-23). These examples do not preclude the use of other 
possible cell expression systems, including cell lines obtained from nematodes (PCX 
appUcation WO 98/37177). 

An expressed protease can be used for HTS binding assays in conjimction 
5 with its defined ligand, in this case the corresponding peptide that activates it. The 
identified peptide is labeled with a suitable radioisotope, including, but not limited 
to, ^^I, ^H, ^^S or by methods that are well known to those skilled in the art. 
Alternatively, the peptides may be labeled by well-known methods with a suitable 
fluorescent derivative (Baindur, et aly DnigDev, Res.y 1994, 33:373-398; Rogers, 

10 Drug Discovery Today, 1997, 2:156-160). Radioactive ligand specifically bound to 
the receptor in membrane preparations made fix>m the cell line expressing the 
recombinant protein can be detected in HTS assays in one of several standard ways, 
including filtration of the receptor-ligand complex to separate bound ligand fix>m 
unbound ligand (Williams, Med Res. Rev., 1991, 11:147-184.; Sweetnam, et al, J. 

15 Natural Products, 1993, 56:441-455). Alternative methods include a scintillation 
proximity assay (SPA) or a FlashPlate format in which such separation is 
unnecessary (Nakayama, Cur. Opinion Drug Disc. Dev., 1998, 1:85-91 Boss6, etal, 
J. Biomolecular Screening, 1998, 3:285-292.). Binding of fluorescent ligands can 
be detected in various ways, including fluorescence energy transfer (FRET), direct 

20 spectrophotofluorometric analysis of bound ligand, or fluorescence polarization 
(Rogers, Drug Discovery Today, 1997, 2:156-160; Hill, Cur. Opinion Drug Disc. 
Dev., 1998, 1:92-97). 

The proteases and natural binding partners required for fimctional expression 
of heterologous protease polypeptides can be native constituents of the host cell or 

25 can be introduced fhrougji well-known recombinant technology. The protease 
polypeptides can be intact or chimeric. The protease activation may result in the 
stimulation or inhibition of other native proteins, events that can be linked to a 
measxu^ible response. 

Examples of such biological responses include, but are not limited to, the 

30 following: the ability to survive in the absence of a Umiting nutrient in specifically 
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engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15:487-494); 
changes in intraceUular Ca^* concentration as measured by fluorescent dyes 
(Muiphy, etaLy Cur, Opinion Drug Disc, Dev., 1998, 1:192-199). Fluorescence 
changes can also be used to monitor ligand-induced changes in membrane potential 

5 or intracellular pH; an automated system suitable for HTS has been described for 
these purposes (Schroeder, et al, J, Biomolecular Screening, 1996, 1 :75-80). 
Assays are also available for the measurement of common second but these are not 
generally preferred for HTS. 

The invention contemplates a multitude of assays to screen and identify 

10 inhibitors of ligand binding to protease polypeptides or of substrate cleavage by 

protease polypeptides. In one example, the protease polypeptide is immobilized and 
interaction with a binding partner or substrate is assessed in the presence and 
absence of a candidate modulator such as an inhibitor compound. In another 
example, interaction between the protease polypeptide and its binding partner or a 

15 substrate is assessed in a solution assay, both in the presence and absence of a 
candidate inhibitor compound. In either assay, an inhibitor is identified as a 
compound that decreases binding between the protease polypeptide and its natural 
binding partner or the activity of a protease polypeptide in cleaving a substrate 
molecule. Another contemplated assay involves a variation of the di-hybrid assay 

20 wherdn an inhibitor of protein/protein interactions is identified by detection of a 
positive signal in a transformed or transfected host cell, as described in PCT 
publication number WO 95/20652, published August 3, 1995 and is included by 
reference herein including any figures, tables, or drawings. 

Candidate modulators contemplated by the invention include coiiq)ounds 

25 selected firom libraries of either potential activators or potrntial inhibitors. There are 
a number of different libraries used for the identification of small molecule 
modulators, including: (1) chemical libraries, (2) natural product libraries, and (3) 
combinatorial libraries comprised of random peptides, oligonucleotides or organic 
molecules. Chemical libraries consist of random chemical structures, some of which 

30 are analogs of known compounds or analogs of compounds that have been identified 
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as **hits" or 'leads" in ofhsr drug discovery screens, while others are derived from 
natural products, and still others arise from non-directed synthetic organic 
chemistry. Natural product libraries are collections of microorganisms, animals, 
plants, or marine organisms which are used to create mixtures for screening by: (1) 

5 fermentation and extraction of broths from soil, plant or marine microorganisms or 
(2) extraction of plants or marine organisms. Natural product hbraries include 
polyketides, non-ribosomal peptides, and variants (non-naturally occurring) thereof 
For a review, see. Science 282:63-68 (1998). Combinatorial hbraries are composed 
of large numbers of peptides, oUgonucleotides, or organic compounds as a mixture. 

10 These hbraries are relatively easy to prepare by traditional automated synthesis 

methods, PGR, cloning, or proprietary synthetic methods. Of particular interest are 
non-peptide combinatorial hbraries. Still other hbraries of interest include peptide, 
protein, peptidomimetic, multiparallel synthetic collection, recombinatorial, and 
polypeptide libraries. For a review of combinatorial chemistry and hbraries created 

15 therefrom, see, Myers, Curr, Opin, BiotechnoL 8:701-707 (1997). Identification of 
modulators through use of the various hbraries described herein permits 
modification of the candidate (or "lead") to optimize the capacity of the *Tiif * 
to modulate activity. 

Still other candidate inhibitors contemplated by the invention can be 

20 designed and include soluble forms of binding partners, as well as such binding 

partners as chimeric, or fiision, proteins. A 'T^inding partner"* as used hereui broadly 
encompasses both natural binding partners as described above as well as chimeric 
polypeptides, peptide modulators other than natural Ugands, antibodies, antibody 
fiagments, and modified compounds comprising antibody domains that are 

25 immunospecific for the expression product of the identified protease gene. 

Other assays may be used to identify specific peptide Ugands of a protease 
polypeptide, including assays that identify Ugands of the target protem through 
measuring direct binding of test Ugands to the target protein, as weU as assays that 
identify Ugands of target protems through afBnity ultrafiltration with ion spray mass 

30 spectroscopy/HPLC methods or otiier physical and analytical methods. 
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Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al. Nature, 340:245-246 (1989), and Fields et 
aly Trends in Genetics, 10:286-292 (1994), both of which are incorporated herein by 
reference. The two-hybrid system is a genetic assay for detecting iateractions 
5 between two proteins or polypeptides. It can be used to identify proteins that brad to 
a known protein of interest, or to delineate domains or residues critical for an 
interaction. Variations on this methodology have been developed to clone genes that 
encode DNA binding proteins, to identify peptides that bind to a protein, and to 
screen for drugs. The two-hybrid system exploits the abiUty of a pair of interacting 

10 proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an iq>stream activation sequence (UAS) of a reporter 
gene, and is generally performed in yeast The assay requires the construction of 
two hybrid genes encoding (1) a DNA-binding domain that is fused to a jBrst proteia 
and (2) an activation domain fused to a second protein. The DNA-binding domain 

1 S targets the first hybrid protein to the UAS of the reporter gene; however, because 
most proteins lack an activation domain, this DNA-binding hybrid protein does not 
activate transcription of the reporter gene. The second hybrid protein, which 
contains the activation domain, cannot by itself activate e3q>ression of the reporter 
gene because it does not bind the UAS. However, when both hybrid proteins are 

20 present, the noncovalmt interaction of the first and second proteins tethers the 
activation domain to the UAS, activating transcription of the reporter gene. For 
example, when the first protein is a protease gene product, or fiiBgment thereof that 
is known to interact with another protein or nucleic acid, tiiis assay can be used to 
detect agents that interfere vdth the binding interaction. Expression of the reporter 

25 gene is monitored as different test agents are added to the system. The presence of 
an inhibitory agent results in lack of a reporter signal. 

When the function of the protease polypeptide gene product is unknown and 
no ligands are known to bind the gene product, the yeast two-hybrid assay can also 
be used to identify proteins that bind to the gene product, hi an assay to identify 

30 proteins that bind to a protease polypeptide, or firagment thereof a fusion 
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polynucleotide encoding both a protease polypeptide (or fragment) and a UAS 
binding domain (z.e., a first protein) may be used. In addition, a large number of 
hybrid genes each encoding a different second protein fused to an activation domain 
are produced and screened in the assay. Typically, the second protein is encoded by 

5 one or more members of a total cDNA or genomic DNA fusion library, with each 
second protein coding region being fused to the activation domain. This system is 
applicable to a wide variety of proteins, and it is not even necessary to know the 
identity or function of the second binding protein. The system is highly sensitive 
and can detect interactions not revealed by other methods; even transient interactions 

10 may trigger transcription to produce a stable mRNA that can be repeatedly translated 
to yield the reporter protein. 

Other assays may be used to search for agents that bind to the target protein. 
One such screening method to identify direct binding of test ligauds to a target 
protein is described in U.S. Patent No. 5,585,277, incorporated herem by reference. 

15 This method relies on the principle that proteins generally exist as a mixture of 

folded and unfolded states, and continually alternate between the two states. When a 
test ligand binds to the folded form of a target protein when the test ligand is a 
ligand of the target protein), the target protein molecule bound by the ligand remains 
in its folded state. Thus, the folded target protein is present to a greatCT extent in the 

20 presence of a test ligand which binds the target protein, than in the absence of a 

ligand. Binding of the ligand to the target protein can be determined by any method 
which distinguishes between the folded and unfolded states of the target protein. 
The function of tiie target protein need not be known in order for this assay to be 
performed* Virtually any agent can be assessed by this method as a test ligand, 

25 including, but not limited to, metals, polypeptides, proteins, lipids, polysaccharides, 
polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in 
WicholdtetaL.Anal, Chem., 69:1683-1691 (1997), incorporated herein by 
reference. This technique screens combinatorial libraries of 20-30 agents at a time 

30 in solution phase for binding to the target protein. Agents that bind to the target 
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protein are separated from other library components by simple membrane washing. 
The specifically selected molecules ttiat are retained on the filter are subsequCTitly 
liberated fi^m the target protein and analyzed by HPLC and pneumatically assisted 
electrospray (ion spray) ionization mass spectroscopy. This procedure selects 
5 library components with the greatest aflBnity for the target protein, and is particularly 
usefiil for small molecule libraries. 

In preferred embodimmts of the invention, methods of screening for 
compounds which modulate protease activity comprise contacting test compoimds 
with protease polypeptides and assaying for the presence of a complex between the 

10 compound and the protease polypeptide. In such assays, the ligand is typically 
labelled. After suitable incubation, free Ugand is separated fix)m that present in 
bound form, and the amount of free or unconqilexed label is a measure of the ability 
of the particular cocopound to bind to the protease polypeptide. 

In another embodiment of the invration, high throughput screening for 

1 5 compounds having suitable binding affinity to protease polypeptides is employed. 
Briefly, large niunbers of difiTerent small peptide test compounds are synthesised on 
a solid substrate. The peptide test compounds are contacted with the protease 
polypeptide and washed. Bound protease polypeptide is then detected by methods 
well known in the art. Purified polypeptides of the invention can also be coated 

20 directly onto plates for use in file aforementioned drug screening techmques. In 
addition, non-neutralizing antibodies can be used to capture the protein and 
immobilize it on the solid support. 

Other embodiments of the invention comprise using competitive screening 
assays in which neutralizing antibodies capable of binding a polypeptide of the 

25 invention specifically conq>ete with a test compound for binding to the polypeptide. 

In this manner, the antibodies can be used to detect the presence of any peptide that 

shares one or more antigenic determinants witii a protease polypeptide. 

Radiolabeled competitive binding studies are described in A.H. Lin et al. 

Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 10. pp. 2127-2131, the 

30 disclosure of which is incorporated herein by ref^ence in its entirety. 
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Therapeutic Methods 

The invention includes methods for treating a disease or disorder by 
administering to a patient in need of such treatment a protease polypeptide 
substantiaUy identical to an amino acid sequence selected from the group consisting 

5 of tiiose set fortii in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 

NO:39, SEQ IDNO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID 
NO:54. SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID 

10 NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID 
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID 
NO:69, SEQ ID NO:70, and any other protease polypeptide of the present invention. 
As discussed in the section "Gene Therapy," a protease polypeptide of the invention 
may also be administered indirectiy by via administration of suitable polynucleotide 

15 means for i« vrvo e;q)ression of the protease polypeptide. Preferably the protease 
polypeptide will have 90%, 91%, 92%, 93%. 94%, 95%, 96%, 97%, 98%or 99% 
identity to one of the aforementioned sequences. 

In another aspect, the invention provides methods for treating a disease or 
disorder by administering to a patient in need of such treatment a substance that 

20 modulates the activity of a protease substantially identical to a sequence selected 

fix>m the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ IDNO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 

25 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60. SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

Preferably the disease is selected firom tiie group consisting of cancers, 

30 immune-relateddiseasesanddisordas, cardiovascular disease, brain or neuroiial- 
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associated diseases, and metabolic disorders. More specifically these diseases 
include cancer of tissues, blood, or hematopoietic origin, particularly those involving 
breast, colon, limg, prostate, cervical, brain, ovarian, bladder, or kidney; central or 
peripheral nervous system diseases and conditions including migraine, pain, sexual 
5 dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neiuological disorders, including anxiety, 
schizophrenia, manic depression, delirium, draientia, severe mental retardation and 
dyskinesias, such as Hvintington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parldnson's, Multiple sclerosis, 

10 and Amyotrophic lateral sclorosis; viral or non-viral infections caused by HIV-1, 
HIV-2 or other viral- or prion-agents or fimgal- or bacterial- organisms;*metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, ath^osclerosis; ocular disease 

IS including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

In preferred embodiments, the invention provides methods for treating or 

20 preventing a disease or disorder by administering to a patient in need of such 

treatment a substance that modulates the activity of a protease polypeptide having an 
amino acid sequmce selected firom tiie groiq> consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID N0:44, SEQ ID NO:45, SEQ ID 

25 NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:S3, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58. SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO;66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

30 Preferably the disease is selected from the group consisting of canc^, immune- 
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related diseases and disorders, cardiovascular disease, brain or neuronal-associated 
diseases, and metabolic disorders. More specifically these diseases include cancer 
of tissues, blood, or hematopoietic origin, particularly those involving breast, colon, 
lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or peripheral 
5 nervous system diseases and conditions including migraine, pain, sexual 

dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neurological disorders, including anxiety, 
schizophrenia, manic d^ression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Hxmtington's disease or Tourette's Syndrome; 

10 neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV-1, 
HrV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary tiurombosis, 

15 clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid ardiritis, chronic inflammatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, riiinitis, autoimmunity, and organ transplant rejection. 

20 The invention also features metiiods of treating or preventing a disease or 

disorder by administering to a patient in need of such treatment a substance that 
modulates the activity of a protease polypeptide having an amino acid sequence 
selected &om the group consisting those set forth in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 

25 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ DD NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

30 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. Preferably tiie disease 
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is selected from the groiip consisting of immune-related diseases and disorders, 
cardiovascular disease, and cancer. Most preferably, the immune-related diseases 
and disorders are selected from the group consisting of rheumatoid arthritis, chronic 
inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
5 sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunity, 
and organ transplantation. 

Substances useM for treatment of protease-related disorders or diseases 
preferably show positive resiilts in one or more in vitro assays for an activity 
corresponding to treatment of the disease or disorder in question (Examples of such 

10 assays are provided herein, including Example 7). Examples of substances that can 
be screened for favorable activity are provided and referenced throughout ttie 
specification, including this section (Screening Methods to Identify Substances 
that Modulate Protease Activity^ . The substances that modulate the activity of the 
proteases prefembly include, but are not linuted to, antisense oligonucleotides, 

1 5 ribozymes, and other inhibitors of proteases, as determined by methods and screens 
referenced this section and in Example 7, below, and any other suitable methods. 
The use of antisense oligonucleotides and ribozymes are discussed more fully in the 
Section "Gene Therapy,'* below. 

The term "preventing" refers to decreasing the probability that an organism 

20 contracts or develops an abnormal condition. 

The term 'Keating'* refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term "dierapeutic efifecf' refers to &e inhibition or activation factors 
causing or contributing to the abnormal condition. A therapeutic effect relieves to 

25 some extent one or more of the symptoms of the abnormal condition. In reference to 
the treatment of abnormal conditions, a therapeutic effect can refer to one or more of 
the following: (a) an increase or decrease in the proliferation, growth, and/or 
differentiation of cells; (b) activation or inhibition (i.e., slowing or stopping) of cell 
death; (c) inhibition of degeneration; (d) relieving to some extent one or more of the 

30 symptoms associated with the abnormal condition; and (e) enhancing the function of 
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the affected population of cells. Compounds demonstrating efficacy against 
abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of 
an organism that deviates from their normal functions in that organism. An 
5 abnormal condition can relate to cell proUferation, cell differentiation, or cell 
survival. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, 
psoriasis, diabetes meUitus, and inflammation. 
10 Abnormal differentiation conditions include, but are not limited to 

neurodegenerative disorders, slow wound healing rates, and slow tissue grafting 
healing rates. 

Abnormal cell survival conditions relate to conditions in which programmed 
cell death (apoptosis) pathways are activated or abrogated. A number of proteases 
15 are associated with the apoptosis pathways. Aberrations in the function of any one 
of the proteases could lead to cell immortality or premature cell death. 

The term "aberration'*, in conjunction wifli the function of a protease in a 
signal transduction process, refers to a protease that is over- or under-expressed in 
an organism, mutated such that its catalytic activity is lower or higher than wild-type 
20 protease activity, mutated such that it can no longer interact with a natural biiiding 
partner, is no longer modified by another protein, or no longer interacts with a 
natural binding partner. 

The term "administering" relates to a method of incorporating a compound 
into cells or tissues of an organism. The abnormal condition can be prevented or 
25 treated when the cells or tissues of the organism exist within the organism or outside 
of the organism. Cells existing outside the organism can be maintained or grown in 
cell culture dishes. For cells harbored within the organism, many techniques exist in 
the art to administer compounds, including (but not limited to) oral, parenteral, 
dermal, injection, and aerosol ^>plications. For cells outside of the organism, 
30 multiple techniques exist in the art to administer the compoimds, including (but not 
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limited to) cell microinjection techniques, transfomiadon techniques, and carrier 
techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway 

5 to an organism. The effect of administering a compound on organism function can 
then be monitored. The organism is preferably a mouse, rat, rabbit, guinea pig, or 
goat, more preferably a monkey or ape, and most preferably a human. 

In another aspect, the invention features methods for detection of a protease 
polypeptide in a sample as a diagnostic tool for diseases or disorders, wherein the 

10 method comprises the steps of: (a) contacting the sample with a nucleic acid probe 
which hybridizes under hybridization assay conditions to a nucleic acid target region 
of a protease polypeptide having an amino acid sequence selected fix>m the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 

15 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 

20 SEQ ID NO:69, and SEQ ID NO:70, said probe comprising the nucleic acid 

sequence encoding the polypeptide, fragments thereof and the complements of tiie 
sequences and fragments; and (b) detecting the presence or anaount of the 
probeitarget region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease or disorder is selected 

25 fiom the group consisting of liieumatoid arthritis, arteriosclerosis, autoimmune 
disorders, organ transplantation, myocardial infarction, cardiomyopathies, stroke, 
renal failure, oxidative stress-related neurodegenerative disorders, and cancer. 
Preferably the disease is selected from the group consisting of cancers, immune- 
related diseases and disorders, cardiovascular disease, brain or neuronal-associated 

30 diseases, and metabolic disorders. More specifically these diseases include cancer 
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of tissues, blood, or hematopoietic origin, particularly those involving breast, colon, 
lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or peripheral 
nervous sjrstem diseases and conditions including migraine, pain, sexual 
dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 

5 and hypertension; psychotic and nexirological disorders, including anxiety, 

schizophrenia, manic dqsression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, Mtiltiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV- 1, 

10 HIV-2 or other viral- or prion-agents or fimgal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 

15 including rhemnatoid arthritis, chronic inflammatory bowel disease, chronic 

inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

The protease 'target region" is the nucleotide base sequence selected &om 
the group consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID 

20 NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, 
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, 
SEQ ID NO:14, SEQ ID NO:I5, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, 
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, 
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 

25 SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, and SEQ ID NO:35, or the corresponding full-length sequences, a 
functional derivative thereof, or a fragment tiiereof or a domain thereof to which the 
nucleic acid probe will specifically hybridize. Specific hybridization indicates that 
in the presence of other nucleic acids the probe only hybridizes detectably with the 

30 nucleic acid target region of tiie protease of the invention. Putative target regions 
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can be identified by methods well known in the art consisting of alignment and 
comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a protease 
target region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 
5 contiguous amino acids of a sequence selected from the group consisting of those set 
forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 

10 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO:70, or the corresponding fiill-length amino acid sequence, or a functional 
derivative thereof Hybridization conditions should be such that hybridization 

1 5 occurs only with the protease genes in the presence of other nucleic acid molecules. 
Under stringent hybridization conditions only highly complementary nucleic acid 
sequences hybridize. Preferably, such conditions prevent hybridization of nucleic 
acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides. Such 
conditions are defined in Berger et al (1987) (Guide to M nl^r^ilflr ninmnp; 

20 Tftrlinignes pg 421 , hereby incorporated by reference herein in its entirety including 
any figures, tables, or drawings.). 

The diseases for which detection of protease genes in a sample could be 
diagnostic include diseases in which protease nucleic acid (DNA and/or RNA) is 
amplified in comparison to normal cells. By "amplification** is meaput increased 

25 numbers of protease DNA or RNA in a cell compared with normal cells. In normal 
ceUs, proteases may be found as single copy genes. In selected diseases, the 
chromosomal location of the protease genes may be amplified, resulting in multiple 
copies of the gene, or amplification. Gene amplification can lead to ampUfication of 
protease RNA, or protease RNA can be amplified in the absence of protease DNA 

30 amplification. 
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"Amplification" as it refers to RNA can be the detectable presence of 
protease RNA in cells, since in some normal cells there is no basal expression of 
protease RNA. In other normal cells, a basal level of expression of protease exists, 
therefore in these cases amplification is the detection of at least 1-2-fold, and 
5 preferably more, protease RNA, compared to the basal level. 

The diseases that coidd be diagnosed by detection of protease nucleic acid in 
a sample preferably include cancers. The test samples suitable for nucleic acid 
probing methods of the present invention include, for example, cells or nucleic acid 
extracts of cells, or biological fluids. The samples used in the above-described 

10 methods will vary based on the assay format, the detection method and the nature of 
the tissues, cells or extracts to be assayed. Methods for preparing nucleic acid 
extracts of cells are well known in the art and can be readily adapted in order to 
obtain a sample that is compatible with the method utilized. 

In a final aspect, the invention features a method for detection of a protease 

15 polypeptide in a sample as a diagnostic tool for a disease or disorder, wherein the 
method comprises: (a) comparing a nucleic acid target region ^coding the protease 
polypeptide in a sample, where the protease polypeptide has an amino acid sequence 
selected firom the group consisting those set fortii in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 

20 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ED NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

25 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or one or more 

fragments thereof, with a control nucleic acid target region encoding the protease 
polypq>tide, or one or more fragments thereof; and (b) detecting differences in 
sequence or amount between the target region and the control target region, as an 
indication of the disease or disorder. Preferably the disease is selected from the 
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group consisting of cancers, immune-related diseases and disorders, cardiovascular 
disease, brain or neuronal-associated diseases, and metabolic disorders. 

More specifically these diseases include cancer of tissues, blood, or 
hematopoietic origin, particularly those involving breast, colon, lung, prostate, 
5 cervical, brain, ovarian, bladder, or kidney; central or peripheral nervous system 
diseases and conditions including migraine, pain, sexual dysfunction, mood 
disorders, attention disorders, cognition disorders, hypotension, and hypertension; 
psychotic and neurological disorders, including anxiety, schizophrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 

10 Huntington's disease or Tourette's Syndrome; neurodegenerative diseases including 
Alzheimer's, Parkinson's, Multiple sclerosis, and Amyotrophic lateral sclerosis; 
viral or non-viral infections caused by HIV-1, HIV-2 or other viral- or piion-agents 
or fimgal- or bacterial- organisms; metabolic disorders including Diabetes and 
obesity and their related syndromes, among others; cardiovascular disorders 

15 including reperfiision restenosis, coronary thrombosis, clotting disorders, 
unregulated cell growth disorders, atherosclerosis; ocular disease including 
glaucoma, retinopathy, and macular degeneration; inflammatory disorders including 
rheumatoid arthritis, chronic inflammatory bowel disease, chronic inflammatory 
pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, 

20 rhinitis, autoimmunity, and organ transplant rejection. 

The term '^comparing" as used herein refers to identifying discrepancies 
between the nucleic acid target region isolated Scorn a sample, and the control 
nucleic acid target region. The discrepancies can be in the nucleotide sequences, 
e.g. insertions, deletions, or point mutations, or in the amount of a given nucleotide 

25 sequence. Methods to determine these discrepancies in sequences are well-known to 
one of ordinary skill in the art. The '"control" nucleic acid target region refers to the 
sequence or amount of Hie sequence found in normal cells, e.g. cells that are not 
diseased as discussed previously. 

The term "domain" refers to a region of a polypeptide which serves a 

30. particular function. For instance, N-terminal or C-teiminal domains of signal 
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transduction proteins can serve functions including, but not limited to, binding 
molecules that localize the signal transduction molecule to different regions of the 
cell or binding other signaling molecules directly responsible for propagating a 
particular cellular signal. Some domains can be expressed separately fix>m the rest 
5 of the protein and function by themselves, while others must remain part of the 

intact protein to retain ftmction. The latta: are termed functional regions of proteins 
and also relate to domains. 

The expression of proteases can be modulated by signal transduction 
pathways such as the Ras/MAP kinase signaling pathwa}^. Additionally, the 

1 0 activity of proteases can modulate the activity of the MAP kinase signal transduction 
pathway. Fur&ermore, proteases can be shown to be instrumental in the 
communication between disparate signal transduction pathways. 

The term "'signal transduction pathway" refers to the molecules that 
propagate an extracellular signal through the cell mraibrane to become an 

IS intracellular signal. This signal can then stimulate a cellular response. The 
polypeptide molecules involved in signal transduction processes are typically 
receptor and non-receptor protein tyrosine kinases, receptor and non-receptor protein 
phosphatases, polypeptides containing SRC homology 2 and 3 domains, 
phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine 

20 binding (PTB and PH) domain containing proteins), proline-rich binding proteins 
(SH3 domain containing proteins), GTPases, phosphodiesterases, phospholipases, 
prolyl isomerases, proteases, Ca^^ binding proteins, cAMP binding proteins, guanyl 
cyclases, adenylyl cyclases, NO generating proteins, nucleotide exchange factors, 
and transcription factors. 

25 The summary of the invention described above is not limiting and other 

features and advantages of the invention will be apparent fix)m the following 
detailed description of the invention, and from the claims. 
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BRTPff nP.srr RipnoN of the figures 

Figures 1 A-W shows the partial nucleotide sequences for human proteases 
oriented in a 5' to 3' direction (SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ED 
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, 
5 SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, 
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, 
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, 
SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, 
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33. SEQ ID NO:34. 

10 and SEQ ID NO:3S). In the sequences, N means any nucleotide. 

Figure 2A-I shows the partial amino add sequences for the human proteases 
encoded by SEQ ID No. 1-35 in the direction of translation (SEQ ID NO:36, SEQ 
ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46. SEQ 

15 ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ 
ID NO:52. SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ 
ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ 
ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70). In the sequences, 

20 X means any amino acid. 



DETAILED DESCRIPTION OF THE INVENTION 

The following desraiption of the background of the invention is provided to 
aid in understanding fhe invention, but is not admitted to be or to describe prior art 
25 to flie invention. 

Proteases are oizymes citable of severing the amino acid backbone of other 

proteins, and are involved in a large number of diverse processes within the body. 

Their normal fimctions include modulation of apoptosis (caspases) (Salvesen and 

Dixon, Cell, 1997, 91:443-46), control of blood pressure (renin, angiotensin- 
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converting enzymes) (van Hooft et al, 1991, N Engl J Med. 324(19):1305-1 1, 
and chapters 254 and 359 in Barrett et al. Handbook of Proteolytic Enzymes, 1998, 
Academic Press, San Diego), tissue remodeling and tumor invasion (coUagenase) 
(Vu et aL, 1998, Cell 93:41 1-22, Weib, 1997, Cell, 91 :439-442), development of 
5 Alzheimer's Disease (p-secretase) (De Strooper et aL, 1999, Nature 398:51 8-22), 
protein turnover and cell-cycle regulation (proteosome) (Bastians et ah, 1999, Mol 
Biol Cell 10:3927-41, Gottesman, et al, 1997, Cell, 91:435-38, Larsen et al, 1997, 
Cell, 91:431-34), inflammation (TNF-a convertase) (Black et al. Nature, 1997, 
385:729-33), and protein turnover (Bochtler et al, 1999, Annu, Rev. Biophys Biomol 
10 iS^7T/c^.28:295-317). Proteases may be classified into several major groups including 
serine proteases, cysteine proteases, aspartyl proteases, metalloproteases, threonine 
proteases, and other proteases. 

1. Aspartvl proteases (Al: Prosite number PS00141) ; 

15 

Aspartate proteases of eukaiyotes are monomeric enzymes which consist of 
two domains. Each domain contains an active site centered on a catalytic aspartyl 
residue. Examples of aspartyl protease polypeptides according to the invention 
include SGPrl40, rl97, r005 and r078 (SEQ ID NOS:l, 2, 3, and 4, respectively). 
20 These polypeptides may have one or more of the following activites. 

Cathepsins 

Cathepsin E is an inununologically discrete aspartic protease found in the 

gastrointestinal tract (Azuma et al^ 1992, J. Biol Chenu^ 267:1609-1614). 

25 Cathepsin E is an intracellular proteinase that does not ^pear to be involved in flie 

digestion of dietary protein. It is found in highest concentration in the surface of 

epithelial mucus-producing cells of the stomach. It is the first aspartic proteinase 

expressed in the fetal stomach and is found in more than half of gastric cancers. It 

s^pears, therefore, to be an 'oncofetal' antigen. Its association with stomach cancers 

30 suggests it may play a role in the development of this disease. 
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Cathepsin D, a lyosomal aspaityl protease, is being studied as a prognostic 
marker in various cancers, in particular, breast cancer. (Rochefort et aL, Clin. Chim. 
Acta, 2000, 291:157-170). 

5 Renin 

Relesised by the juxtaglomerular cells of the kidney, renin catalyzes the first 
step in the activation pathway of angiotensinogen— a cascade that can result in 
aldosterone release, vasoconstriction, and increase in blood pressure. Renin cleaves 
angiotensinogen to form angiotensin I, which is converted to angiotensin 11 by 
10 angiotensin I converting enzyme, an important regulator of blood pressure and 

electrolyte balance. Renin occurs in other organs than the kidney, e.g. , in the brain, 
where it is implicated in the regulation of numerous activities. 

Presenilin proteins 

1 S Alzheim^'s disease (AD) patients with an inherited form of the disease cany 

mutations in the presenilin proteins (PSENl ; PSEN2) or the amyloid precursor 
protein (APP). These disease-linked mutations result in increased production of the 
longer form of amyloid-beta (main component of amyloid deposits found in AD 
brains) (Saftig et al, Eur. Arch. Psychiartry Clin. Neurosci., 1999, 249:271-79). 

20 Presenilins are postulated to regulate APP processing through their efTects on y- 

secietase, an enzyme that cleaves APP (Cruts et al, 1998, Htdm. Mutat, 11:183-190, 
Haass et al.. Science, 1999, 286:916-19). Also, it is thought that the presenilins are 
involved in the cleavage of the Notch receptor, such that that they either directly 
regulate y-secretase activity or themselves are protease enzymes (De Strooper et a/., 

25 Nature, 1999, 398:518-22). Two alternative transcripts of PSEN2 have been 

identified (Sato et al, 1999, JNeurochem. 72(6):2498-505). Pomt mutations m the 

PSl gene result in a selective increase in the production of the amyloidogenic 

peptide amyloid-beta (1-42) by proteolytic processing of the amyloid precursor 

protein (APP)(Lemere et al, 1996, Nat. Med. 2(1 0):1 146-50). The possible role of 

30 PS 1 in normal APP processing was studied by De Strooper et al. {Nature 391 : 387- 
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390, 1998) in neuronal cultures derived from PSl-deficient mouse embryos. They 
foimd that cleavage by a- and p-secretase of the extracellular domain of APP was 
not affected by the absence of PSl, whereas cleavage by y-secretase of the 
transmembrane domain of APP was prevented, causing C-terminal fragments of 
5 APP to accumulate and a 5-fold drop in the production of amyloid p^tide. Pulse- 
chase experiments indicated that PSl deficiency specifically decreased the turnover 
of the membrane-associated fragments of APP. Thus, PSl appears to facilitate a 
proteolytic activity that cleaves the integral membrane domain of APP. The results 
indicated to the authors that mutations in PSl that manifest clinically cause a gain of 
10 function, and that inhibition of PSl activity is a potential target for anti- 
amyloidogenic therapy in Alzheimer disease. 

P-secretase 

P-secretase, expressed specifically in the brain, is responsible for the 
1 5 proteolytic processing of the amyloid precursor protein (APP) associated with 

Alzheimer's disease (Potter et al, 2000, Nat Biotechnol 18(2): 125-26). It cleaves 
at the amino terminus of the p-peptide sequence, between residues 671 and 672 of 
APP, leading to the generation and extracellular release of P-cleaved soluble APP, 
and a carboxyterminal fragment that is later released by y-secretase (Kimberly et aL, 
20 2000, J. Biol Chem, 275(5):3 173-78). Yan et al {Nature, 1999 402:533-37) 
identified a new membrane-bomd aspartyl protease (AlSp2) with P-secretase 
activity. The Asp2 gene is expressed widely in brain and other tissues. Decreasing 
the expression of Asp2 in cells reduces amyloid p-peptide production and blocks the 
accumulation of the carboxy-terminal APP fragment that is created by P-secretase 
25 cleavage. Asp2 is a new protein target for drugs that are designed to block the 

production of amyloid P-peptide peptide and the consequent formation of amyloid 
plaque in Alzheimer's disease. 
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Two aspartyl proteases involved in human placentation have recently been 
isolated: decidual aspartyl protease (DAP-l), and DAP-2. (Moses et al,, Mol Hum. 
Reprod., 1999, 5:983-89) 

Another member of the aspartyl peptidase family is HEV-l retropepsin, from 
5 the hmnan immxmodeficiency vims type 1 . This enzyme is vital for processing of 
the viral polyprotein and maturation of the mature virion. 

2. Cysteine proteases 

AnothCT class of proteases which perform a wide variety of functions wi&in 

10 the body are the cysteine proteases. Among their roles are the processing of 

precursor proteins, and intracellular degradation of proteins marked for disposal via 
the ubiquitin pathway. Catalysis proceeds through a thioester intermediate and is 
facilitated by a nearby histidine side chain; an asparagine conqpletes the essential 
catal3^c triad. Peptidases in this family with important roles in disease include 

15 calpain, the caspases, hedgehog, papain, and Ubiquitin hydrolases. Examples of 

cysteine protease polypeptides of the present invention include SGPr084, r009, i286, 
r008, rl98, r210, i290, rll6, r003, r016 (SEQ ID NOS:5, 6, 7, 8, 9, 10, 11, 12, and 
13, respectively). These polypeptides may have one or more of the following 
activities. 

20 Cysteine proteases are produced by a large number of cells including those 

of the immune system (macrophages, monocytes, etc.). These inimime cells 
exercise their protective role in the body, in part, by migrating to sites of 
inflaiamation and seoreting molecules, among the secreted molecules are cysteine 
proteases. 

25 Under some conditions, the inappropriate regulation of cysteine proteases of 

the inomune system can lead to autoimmune diseases such as rheinnatoid arthritis. 
For example, the over-secretion of the cysteine protease cathepsin C causes the 
degradation of elastio, collagen, laminin and other structural proteins found in 
bones. Bone subjected to this inappropriate digestion is more susceptible to 

30 metastasis. 
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Cysteine proteases may also influence vascular permeability tbrough their 
effect on the kallikrein/kinin pathway, their ability to form complexes with 
hemagglutinins, their effect in activation of complement conrponents and their 
ability to destroy serpins. 

5 

Caspase fC14^ - apopotosis 

A cascade of protease reactions is believed to be responsible for the 

^optotic changes observed in mammalian cells imdergoing programmed cell death. 

This cascade involves many members of the aspartate-specific cysteine proteases of 
10 the caspase family, including Caspases 2, 3, 6, 7, 8, and 10 ((Salvesen and Dixit, 

Cell^ 1997, 91:443-446). Cancer cells that escs^e apoptotic signals, generated by 

cytotoxic chemothen^eutics or loss of normal cellular survival signals (as in 

metastatic cells), can go on to develop palpable tumors. 

Other caspases are also involved in the activation of pro-inflanamatory 
15 cytokines. Caspase 1 specifically processes the precursors of IL-lp, and IL-18 

(interferon-r-inducing factor) (Salvesen and Dixit, Cell, 1997). 

Calpain (C/1) - axonal death, dvstrophies 

Calcium-dependent cysteine proteases, collectively called calpain, are widely 

20 distributed in mammalian cells (Wang, 2000, Trends NeuroscL 23(l):20-26). The 
calpains are nonlysosomal intracellular cysteine proteases. The mammalian calpains 
include 2 ubiquitous proteins, CAPNl and CAPN2, as well as 2 stomach-specific 
proteins, and CAPN3, which is muscle-specific (Herasse et al, 1999, MoL Cell, 
Biol 19(6):4047-S5). The ubiquitous enzymes consist of heterodimers with distinct 

25 large subunits associated with a common small subunit, all of which are encoded by 

different genes. The large subunits of calpains can be subdivided mto 4 domains; 

domains I and m, whose functions remain unknown, show no homology with 

known proteins. The former, however, may be inq)ortant for the regulation of the 

proteolytic activity. Domain n shows similarity with other cysteine proteases, 

30 which share histidine, cysteine, and asparagine residues at their active sites. Domain 
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IV is calmodulin-like. CAPN5 and CAPN6 differ from previously identified 
vertebrate calpains in that they lack a cahnodulin-like domain IV (Ohno et al.^ 1990, 
Cytogenet Cell Genet, 53(4):225-29). 

Mutations in the CAPN3 g^ie have been associated with limb-girdle 
5 muscular dystrophy, type 2A (LGMD2A) (Allamand et aL^ 1995, Hum. Molec, 
Genet. 4:459-463). The slowly progressive muscle weakness associated with this 
disease is usually first evident in the pelvic girdle and then spreads to the upper 
bmbs while sparing facial muscles. Calpain has also been implicated in the 
development of hyperactive Cdk5 leading to neuronal cell death associated with 
10 Alzheimer*s disease (Patrick et aL, 1999, Nature 402:615-622). 

Hedgehog (C46^ - Cancer 

The organization and morphology of the developing embryo are established 
through a series of inductive interactions. One family of vertebrate genes has been 

15 described related to the Drosophila gene 'hedgehog' (hh) that encodes inductive 
signals during embryogenesis (Johnson and Tabin, 1997, Cell 90:979-990). 
'Hedgehog' encodes a secreted protein that is involved in establishing cell fates at 
several points during Drosophila developmeatit (Marigo et aL, 1995, Genomics 
28:44-51). There are 3 known mantmialian homologs of hh: Sonic hedgehog (Shh), 

20 Indian hedgehog (Dih), and desert hedgehog (Dhh) (Johnson and Tabin, 1997, Cell 
90:979-990). Like its Drosophila cognate, Shh encodes a signal that is instrumental 
in patterning the early embryo. It is expressed in Hensen's node, the floorplate of 
the neural tube, the early gut endoderm, the posterior of the limb buds, and 
throughout the notochord (Chiang et al., 1996, Nature 383:407-413). It has been 

25 inq)licated as the key inductive signal in patterning of the ventral neural tube, the 
anterior-posterior limb axis, and the ventral somites. Qro et aL ('*Basal cell 
carcinomas in mice overexpressing sonic hedgehog." Science 276: 817-821, 1997) 
showed that traiisgenic mice overexpressing SHH in the skin developed many 
features of the basal cell nevus syndrome, demonstrating that SHH is sufBcient to 

30 induce basal cell carcinomas ^CCs) in mice. The data suggested that SHH may 
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have a role in human tumorig«iesis. Activating mutations of SHH or another 
'hedgehog' gene may be an alternative pathway for BCC formation in humans. The 
human mutation hisl33tyr (hisl34tyr in mouse) is a candidate. It is distinct from 
loss-of-function mutations reported for individuals with holoprosencephaly (Oro et 
5 a/., 1997, Science 276:817-821). Hisl33 lies adjacent in the catalytic site to hisl34, 
one of the conserved residues thought to be necessary for catalysis. SHH may be a 
dominant oncogene in multiple human tumors, a mirror of the tumor suppressor 
activity of the opposing 'patched* (PTCH) gene (Aszterbaum et aL, 1998, J. Invest. 
Derm. 110:885-888). The rapid and frequent appearance of Shh-induced tumors in 
10 the mice suggested that disruption of the SHH-PTC pathway is sufficient to create 
BCCs. 

Members of the vertebrate hedgehog family (Sonic, Indian, and Desert) have 
been shown to be essential for the development of various organ systems, including 
neural, sonaite, limb, skeletal, and for male gonad morphogenesis. Desert hedgehog 

IS is expressed in the developing retina, whereas Indian hedgehog (Ihh) is expressed in 
the developing and mature retinal pigmented epithelium beginning at embryonic day 
13 (Levine et aL, XNeurosci., 1997|» 17(16):6277-.88). Dhh has also been implicated 
in having a role in the regulation of spermatogenesis. Sertoli cell precursors express 
Sry, sex determining gene, which leads to testis development in mammals. Dhh 

20 expression is initiated in Sertoli cell precursors shortly after the activation of Sry and 
persists in the testis into the adult. Bitgood et aL (Curr. BioL, 1996, 6(3):298-304) 
disclose that female mice homozygous for a Dhh-null mutation show no obvious 
phenotype, whereas males are viable but infertile having a complete absence of 
mature sperm, demonstrating that Dbh signaling plays an essential role in the 

25 regulation of manamalian spermatogenesis. Dhh has also been found to have a role 
in the and maintenance of protective nerve sheaths endo-, peri- and epineurium. In 
Dhh knockout mice, the connective tissue sheaths in adult nerves appear highly 
abnormal by electron microscopy. Mirsky et aL^ {Ann. KY, Acad. Set, 1999, 
883 : 196-202) demonstrate that Dhh signaling from Schwann cells to the 
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mesenchyme is involved in the fonnation of a morphologically and functionally 
nonnal perineurium. 

Recent advances in developmental and molecular biology during 
embryogenesis and organogenesis have provided new insights into the mechanism 
5 of bone fonnation. Iwasaki et aL, (J. Bone Joint Surg. Br,, 1999, 81(6):1076-82) 
demonstrate that Indian Hedgehog (Ihh) is expressed in cartilage cell precursors and 
later in mature and hypertrophic chondrocytes. Ihh plays a critical role in the 
morphogenesis of the vertebrate skeleton. Becker et aL (Dev. BioL, 1997, 
187(2):298-310) provide data which suggests that Ihh is also involved in mediating 

1 0 differentiation of extraembryonic endoderm during early mouse embryogenesis. 
Short limbed dwarfism, with decreased chondrocyte proliferation and extensive 
hypertrophy are the results of targeted deletion of Ihh (Karp et aL, 2000, 
Development 127(3):543-48). The expression of Ihh mRNA and protein is 
unregulated dramatically as F9 cells differentiate in response to retinoic acid, into 

1 S either parietal endodenn or embiyoid bodies, containing an outer visceral endoderm 
layer. RT-PCR analysis of blastocyst outgrowth cultures demonstrates that whereas 
little or no Ihh message is present in blastocysts, significant levels q}pear upon 
subsequent days of culture, coincident with the emergence of parietal endoderm 
cells. 

20 

Ubiquitin hvdrolases (012"^ - apoptosis, checkpoint integrity 

Ubiquitin caiboxyl-tenninal hydrolases (3.1.2.15) (deubiquitinating 
enzymes) are thiol proteases that recognize and hydrolyze the peptide bond at the C- 
terminal glycine of ubiquitin. These enzymes are involved in the processing of 

25 poly-ubiquitin precursors as well as that of ubiquinated proteins. In eukaryotic cells, 
the covalent attachment of ubiquitin to proteins plays a role in a variety of cellular 
processes. In many cases, ubiquitination leads to protein degradation by the 26S 
proteasome. Protein ubiquitination is reversible, and the removal of ubiquitin is 
catalyzed by deubiquitinating enzymes, or DUBs. A defect in these enzymes, 

30 catalyzing the removal of ubiquitin firom ubiquinated proteins, may be characteristic 

60 



wo 01/83782 



PCTAJSOl/14431 



of neurodegenerative diseases such as Alzheimer's, Parkinson's, progressive 
supranuclear palsy, and Pick's and KuTs disease. 

Papain (CA)^ cathepsins EL S and B,- bone resoibtion, Ae processing fProsite 
5 PSQQ139^ 

Cathepsin K, a member of the papain family of peptidases, is involved in 
osteoclastic resorption. It plays an important role in extracellular degradation and 
may have a role in disorders of bone remodeling, such as pyncodysostosis, an 
autosomal recessive osteochondrodysplasia characterized by osteosclerosis and short 

10 stature. Antigen presentation by major histocompatibiUty complex (MHC) class H 
molecules requires the participation of different proteases in the endocytic route to 
degrade endocytosed antigens as well as the MHC class Il-associated invariant 
chain. Only cathepsin S, a member of the papain family, appears to be essential for 
complete destruction of the invariant chain. Cathepsin B is overexpressed in tumors 

15 of the lung, prostate, colon, breast, and stomach. Hughes et al (Proc, Nat Acad, 
Sci. 95: 12410-1241S, 1998) found an amplicon at 8p23-p22 that resulted in 
cathepsin B overexpression in esophageal adenocarcinoma Abundant extracellular 
expression of CTSB protein was found in 29 of 40 (72.5%) of esophageal 
adenocarcinoma specimens by use of immunohistochemical analysis. The findings 

20 wore thought to support an important role for CTSB in esophageal adenocarcinoma 
and possibly in other tumors. 

Cathepsia B, a lyosomal protease, is beuig studied as a prognostic marker in 
various cancers (breast, puhnonaiy adenocarcinomas). 



25 Cysteine Protease AEP 

The cysteine protease AEP plays another role in the immune functions. It 
has been implicated in the protease step required for antigen processing in B cells. 
CManoury et al. Nature 396:695-699 (1998)) 
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Hepatitis A viral protease fC3E) 

The Hepatitis A genome encx)des a cysteine protease required for enzymatic 
cleavages in vivo to yield mature proteins (Wang, 1999, Prog, Drug Res. 52:197- 
219). This enzyme and its homologs in other viruses (such as hepatitis E virus) are 
S potential targets for chemotherapeutic intervention. 

3. Metalloproteases 

Examples of metalloprotease protease polypeptides according to the 
invention include SGPr016, r352, r050, r282, r046, r060, r068, r096, rl 19, rl43, 
10 rl64, i281, r075, r292, r069, i212, r049, r026, r203, rl57, rl54, i088 (SEQ ID 

NOS:14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 
and 35 respectively). These polypeptides may have one or more of the following 
activities. 

15 Collagenase fMlO"^ - invasion 

Matrix degradation is an essential step in the spread of cancer. The 72- and 
92-kD type IV coUagenases are members of a groiq) of secreted zinc 
metalloproteases which, in mammals, degrade the collagens of the extracellular 
matrix. Other members of this groiq> include interstitial collagenase and stromelysin 

20 (Nagase et aL, 1992, Matrix SuppL 1:421-424). By targeted disruption in embryonic 
stem cells, Vu et al (Celly 1998, 934:1 1-22) created homozygous mice with a null 
mutation in the MMP9/gelatinase B gene. These mice exhibited an abnomial pattern 
of skeletal growth plate vascularization and ossification. Growth plates fix»m 
MMP9-null mice in culture showed a delayed release of an angiogenic activator, 

25 establishing a role for this proteinase in controlling angiogenesis. 

MMP2 (gelatinase A) have been associated with the aggressiveness of 
human cancers (Chenard et a/., 1999, Int J. Cancer, 82:208-12), In a study 
comparing basal cell carcinomas (BCC) with the more aggressive squamous cell 
carcinomas (SCC), both MMP2 and MMP9 were expressed at a higher level in SCC 

30 ODumas et al, 1999, Anticancer Res., 19(4B):2929-38). Additionally, expression of 
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MMP2 and MMP9 in T lymphocytes has recently been shown to be modulated by 
the Ras/MAP kinase signaling pathways (Esparza et al, 1999, Bloody 94:2754-66) 
(see also, Li et aL, 1998, Biochim, Biophys. Acta, 1405:1 10-20). 

5 ADAMs (M12) - TNF. inflammation, growth factor processing 

The ADAM peptidases are a family of proteins containing a disintegrin and 
metalloproteinase (ADAM) domain (Werb and Yan, Science, 1998, 282:1279-1280). 
. Members of this family are cell surface proteins with a unique structure possessing 
both potential adhesion and protease domains (Primakoff and Myles, Trends in 
10 Genet,, 2000, 16:83-87). Activity of these proteases can be linked to TNF, 
inflanmiation, and/or growth factor processing. 

ADAM proteases have also bem characterized as having a pro- and 
metalloproteinase domain, a disintegrin domain, a cysteine-rich region and an EGF 
repeat (Blobel, 1997, Cell, 90:589-592 which is hereby incorporated herein by 
1 5 reference in its eatirety including any figures, tables, or drawings). They have been 
associated with the release firom tiie plasma membrane of numerous proteins 
including Tumor Necrosis Factor-a (TNF-a), kit-ligand, TGFa, Fas-ligand, 
cytokine receptors such as the 11-6 receptor and the NGF receptor, as well as 
adhesion proteins such as L-selectin, and the b amyloid precursor proteins (Blobel, 
20 1997, Cell, 90:589-592). 

Tumor necrosis &ctor-a is synthesized as a proinflammatory cytokine from a 
233-amino acid precursor. Conversion of the membrane-bound precursor to a 
' secreted mature protein is mediated by a protease temied TNF-a convertase. TNF-a 
is involved in a variety of diseases. ADAM17, which contains a disintegrin and 
25 metalloproteinase domains, is also called ^tumor necrosis factor-a converting 

enzyme* (TACE) (Black et aL, Nature, 1997, 385:729-33). The gene encodes an 
824-amino acid polypeptide containing ttie features of the ADAM family: a 
secretory signal sequence, a disintegrin domain, and a metalloprotease domain. 
Expression studies showed that the encoded protein cleaves precursor tumor 
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neo^osis fiictor-a to its mature fonn. This enzyme may also play a role in the 
processing of Transfonning Growth Factor-a (TGF-a), as mice which lack the gene 
are similar in phenotype to those that lack TGF-a (Peschon et al. Science^ 
282:1281-1284). 

5 

Neprvlisin flVI13) - Endothelin-converting enzyme 

Neprylisin, a metallopeptidase active in degradation of enkephalins and other 
bioactive peptides, is a drug target in hypertension and renal disease (Oefiier, et al, 
J, Mol Biol, 2000, 296:341-49). 

10 

Carboxvpeptidase (M14) - Neurotransmitter processing 

Carboxypeptidases specifically remove COOH-terminal basic amino 
acids(arginine or lysine) (Nesheim, 1998, Curr, Opin. Hematol 5(5):309-13). They 
have important functions in many biologic processes, including activation, 
15 inactivation, or modulation of peptide hormone activity, neurotransmitter 

processing, and alteration of physical properties of proteins and enzymes (Ostrowska 
et al, 1998, Rocz, Akad Med. Bialymst 43:39-55). 

Dipeptidase - ACE 

20 Angiotensin I converting enzyme (EC 3.4.1 5. 1 ), or kininase n, is 

adipeptidyl carboxypeptidase that plays an important role in blood pressure 
regulation and electrolyte balance by hydrolyzing angiotensin I into angiotensin n, a 
potent vasopressor, andaldosterone-stimulating peptide. The enzyme is also able to 
inactivate bradykinin, a potent vasodilator. Although angiotensin-converting 

25 enzyme has been studied primarily in the context of its role ia blood pressure 

regulation, this widely distributed enzyme has many other physiologic fimctions. 
There are two forms of ACB: a testis-specific isozyme and a somatic isozyme which 
has two active centers. 
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Matrix metalloproteases flVLlOB) — tissue ranodeliag and inflairmiation 

The matrix metalloproteases (MMPs) are a family of related matrix- 
degrading enzymes that are important in tissue remodeliag and repair during 
development and inflaimnation (Belotti et aly 1999, InU J, Biol Markers 14(4):232- 
5 38). Abnormal expression is associated with varioiis diseases such as tumor 
invasiveness (Johansson and Kahari, 2000, Histol Histopathol 15(l):225-37), 
arthritis (Malemud et al.y 1999, Front Biosci, 4:D762-71), and atherosclerosis 
(Nagase, 1997, Biol Chem, 378(3-4):151-60). MMP activity may also be related to 
tobacco-induced pulmonary emphysema (Dhami et aly Am. J, Respir, Cell Mol 
10 ^lo/., 2000, 22:244-52). 



SRBBP Protease (M50) 

The sterol regulatory element-binding proteins protease functions in the 
intra-membrane proteolysis and release of sterol-regulatory binding proteins 
15 (SREBPs) (Duncan et al., 1997, J. Biol Chem. 272:12778-85). SREBPs activate 
genes of cholesterol and fatty acid metabolism, making the SREBP protease an 
attractive target for therapeutic modulation (Brown et al, 1997, Cell 89:331-340). 



Metalloprotease processing of growth factors 
20 In addition to the processing of TGF-a described above, metalloproteases 

have been directly demonstrated to be active in the processing of the precursor of 
other growth factors such as heparin-binding EGF (proHB-EFG) (Izumi et al^ 
EMBOJ^ 1998,17:7260-72), and an^hiregulin (Brown et al, 1998, J. BioL Chem., 
27:17258-68). 

25 Additionally, metalloproteases have recently been shown to be instrumental 

in the coromunication whereby stimulation of a GPCR pathway results in 
stimulation of the MAP kinase pathway (Prenzel et al, 1999, Nature, 402:884-888). 
The growth &ctor intermediate in the pathway, HB-EGF is released by the cell in a 
proteolytic step regulated by the GPCR pathway involving an uncharacterized 

30 metalloprotease. After release, tiie HB-EGF is bound by the extracellular matrix and 
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then presented to the EGF receptors on the surface, resulting in the activation of the 
MAP kinase pathway (Prenzel et aL, 1999, Nature, 402:884-888). 

A recent study by Gallea-Robache et al (1997) has also implicated a 
metalloprotease family displaying different substrate specificites in the shedding of 
5 other growth factors including macrophage colony-stimulating factor (M-CSF) and 
stem cell factor (SCF) (Gallea-Robache et al, 1997, Cytokine 9:340-46). The 
shedding of M-CSF (also known as CSF-1) has been linked to activation of Protein 
Kinase C by phorbol esters (Stein et al, 1991, Oncogene, 6:601-05). 

10 4. Serine Proteases 

The serine proteases are a class which includes trypsin, kallikrein, 
chymotrypsin, elastase, thrombin, tissue plasminogen activator (tPA), urokinase 
plasminogen activator (uPA), plasmin (Werb, Cell, 1997, 91:439-442), kallikrein 
(Clements, Biol Res,, 1998, 31 151-59), and cafliepsin G (Shamamian et al, 
15 Surgery, 2000, 127: 142-47). These proteases have in common a well-conserved 
catalytic triad of amino acid residues in their active site consisting of histidine^S?, 
aspartic acid-102, and serine-195 (using the chymotrypsin numbering system). 
Serine protease activity has been linked to coagulation and they may have use as 
tumor markers. 

20 Serine proteases can be further subclassified by their specificity in substrates. 

The elastases prefer to cleave substrates adjacmt to small aliphatic residues such as 
valine, chymases prefer to cleave near large aromatic hydrophobic residures, and 
tryptases prefer positively charged residues. One additional class of serine pretease 
has been described recently which prefers to cleave adjacent to a proline. This 

25 prolyl endopeptidase has been inqplicated in the progression of memory loss in 
Alzheimer's patients (Toide et al, 1998, Rev. NeuroscL 9(1): 17-29). 

A partial list of proteases known to belong to this large and important family 
include: blood coagulation factors VII, IX, X, XI and XII; thrombin; plasminogen; 
complement components Clr, Cls, C2; complement &ctors B, D and I; 

30 complement-activating component of RA-reactive factor; elastases 1, 2, 3A« 3B 
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(protease E); hepatocyte growth factor activator; glandular (tissue) kallikreins 
including EGF-binding protein types A, B, and C; NGF-y chain^ y-renin, and 
prostate specific antigen (PSA); plasma kallikrein; mast cell proteases; myeloblastin 
(proteinase 3) (Wegener's autoantigen); plasminogen activators (urokinase-type, and 
5 tissue-type); and the trypsins I, n, HI, and IV. These peptidases play key roles in 
coagulation, tumorigenesis, control of blood pressure, release of growth factors, and 
other roles. (http:/Avww.babraham.co.uk/Merops/Merops.htm). 

5. Threonine peptidases (TD - fProsite PDOC00326/PDQC00668^ 

10 Proteasomal subunits fTl A) 

The proteasome is a multicatalytic threonine proteinase complex involved in 
ATP/ubiquitin dependent non-lysosomal proteolysis of cellular substrates. It is 
responsible for selective elimination of proteins with aberrant structures, as well as 
naturally occurring short-lived proteins related to metabolic regulation and cell-cycle 

15 progression (Momand et aL, 2000, Gene 242(1 -2): 15-29, Bochtler et al, 1999, 
Annu, Rev, Biophys Biomol Struct2%:295-'i\7), The proteasome inhibitor 
lactacystin reversibly inhibits proliferation of human endothelial cells, suggesting a 
role for proteasomes in angiogenesis (Kumeda, et ai. Anticancer Res, 1999 Sep- 
Oct;19(5B):3961-8). Another important function of the proteasome in higher 

20 vertebrates is to generate the peptides presented on MHC-cIass 1 molecules to 

circulating lymphocytes (Castelli a/., 1997,/«/. J. Clin, Lab. Res. 27(2):103-10). 
The proteasome has a sedimentation coe£5cieat of 26S and is composed of a 20S 
catalytic core and a 22S regulatory complex. Eukaryotic 20S proteasomes have a 
molecular mass of 700 to 800 kD and consist of a set of over 15 kinds of 

25 polypeptides of 21 to 32 kD. All eukaryotic 20S proteasome subunits can be 

classified grossly into 2 sub&milies, a and p, by their high similarity with either the 
a or P subunits of the archaebacterium Thennoplasma acidophilum (Mayr et al., 
1999, BioL CAeiw. 380(1 0):1183-92). Several ofthe components have been 
identified as threonine peptidases, suggesting that this class of peptidases plays a key 
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role in regulating metabolic pathways and cell-cycle progression, among other 
functions (Yorgin et al, 2000, J. Immunol 164(6):2915-23). 

6. Peptidases of Unknown Catalytic Mechanism 
5 The prenyl-protein specific protease responsible for post-translational 

processing of the Ras proto-oncogene and other prenylated proteins falls into this 
class. This class also includes several viral peptidases that may play a role in 
mammalian infection, including cardiovims endopeptidase 2A 
(encephalomyocarditisvirus)(Mollae^a/., 1993,7. Virol 67(8):4688-95), NS2-3 
10 protease (hepatitis C virus) (Blight etal, 1998, Antivir, Ther, 3(Suppl 3):71-81), 
endopeptidase (infectious pancreatic necrosis virus) (Lejal et aly J. Gen. Viroly 
2000, 81 :983-992), and the Npro endopeptidase (hog cholera virus) (Tratschin et al, 
1998,7 Virol 72(9):7681-84). 

15 Nucleic Acid Probes. Methods, and Kits for Detection of Proteases 

A nucleic acid probe of the present invention may be used to probe an 
appropriate chromosomal or cDNA library by usual hybridization methods to obtain 
other nucleic acid molecules of the present invention. A chromosomal DNA or 
cDNA library may be prepared &om ^propriate cells according to recognized 

20 methods in the art {cf, '^Molecular Cloning: A Laboratory Manual", second edition. 
Cold Spring Harbor Laboratory, Sambrook, Fritsch, & Maniatis, eds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain 
nucleic acid probes having nucleotide sequences which correspond to N-terminal 
and C-terminal portions of the amino acid sequmce of the polypeptide of interest. 

25 The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PCR) carried out in accordance with recognized PCR techniques, 
essentially according to PCR Protocols, "A Guide to Metiiods and Applications"^ 
Academic Press, Michael, et al., eds., 1990, utilizing the appropriate chromosomal 
or cDNA library to obtain the fragment of the present invention. 
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One skilled in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer alignment and sequence analysis known 
in the art ('^Molecular Cloning: ALaboratory Manual", 1989, .sw/;ra). The 
hybridization probes of the present invention can be labeled by standard labeling 
5 techniques such as with a radiolabel, enzyme label, fluorescent label, biotin-avidin 
label, chemiluminescence, and the like. After hybridization, the probes may be 
visualized using known methods. 

The nucleic acid probes of the present invention include RNA, as well as 
DNA probes, such probes being generated using techniques known in the art. The 

10 nucleic acid probe may be immobilized on a sohd support. Examples of such soUd 
supports include, but are not limited to, plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, and acrylic resins, such as 
polyacrylamide and latex beads. Techniques for coupling nucleic acid probes to 
such solid supports are well known in the art. 

1 5 The test samples suitable for nucleic acid probing methods of the present 

invention include, for example, cells or nucleic acid extracts of cells, or biological 
fluids. The samples used in the above-described methods will vary based on the 
assay format, the detection method and the nature of the tissues, cells or extracts to 
be assayed. Methods for preparing nucleic acid extracts of cells are well known in 

20 the art and can be readily adapted in order to obtain a sample which is conq)atible 
with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a 
sample comprises (a) contacting said sample wifli the above-described nucleic acid 
probe under conditions such that hybridization occurs, and (b) detecting the presence 

25 of said probe bound to said nucleic acid molecule. One skilled in the art would 

select the nucleic acid probe according to techniques known in the art as described 
above. Samples to be tested include but should not be limited to SNA sanq>les of 
human tissue. 

A kit for detecting the presence of nucleic acids of the invention in a sample 
30 comprises at least one container means having disposed therein the above-described 
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nucleic acid probe. The kit may further comprise other containers comprising one or 
more of the following: wash reagents and reagents enable of detecting the presence 
of boimd nucleic acid probe. Examples of detection reagents include, but are not 
limited to radiolabelled probes, enzymatic labeled probes (horseradish peroxidase, 
5 alkaline phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 
Preferably, the kit further comprises instructions for use. 

In detail, a compartmentalized kit includes any kit in which reagents are 
contained in separate containers. Such containers include small glass containers, 
plastic containers or strips of plastic or paper. Such containers allow the efiGcient 

10 transfer of reagents &om one compartment to another compartment such that the 
samples and reagents are not cross-contaminated and the agents or solutions of each 
container can be added in a quantitative fashion fix>m one compartment to another. 
Such containers will include a container which will accept the test sample, a 
container which contains the probe or primers used in the assay, containers which 

1 5 * contain wash reagents (such as phosphate buffered saline, Tris-bufifers, and the like), 
and containers which contain the reagents used to detect the hybridized probe, boimd 
antibody, amplified product, or the like. One skilled in the art will readily recognize 
that the nucleic acid probes described in the present invention can readily be 
incorporated into one of the established kit formats which are well known in the art. 

20 

DNA Constructs Comprising a Protease Nucleic Acid Molecule and Cells 

Containing These Constructs. 

The present invention also relates to a recombinant DNA molecule 

comprising, 5' to 3\ a promoter effective to initiate transcription in a host cell and 

25 the above-described nucleic acid molecules. In addition, the present invention 

relates to a recombinant DNA molecule comprising a vector and an above-described 

nucleic acid molecule. The present invention also relates to a nucleic acid molecule 

comprising a transcriptional region functional in a cell, a sequence complementary 

to an RNA sequence encoding an amino acid sequence corresponding to the above- 

30 described polypeptide, and a transcriptional termination region functional in said 
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cell. The above-described molecules may be isolated and/or purified DNA 
molecules. 

The present invention also relates to a cell or organism that contains an 
above-described nucleic acid molecule and thereby is capable of expressing a 
5 polypeptide. The polypeptide may be purified from cells which have been altered to 
express the polypeptide. A cell is said to be "altered to express a desired 
polypeptide'* when the cell, through genetic manipulation, is made to produce a 
protein which it normally does not produce or which the cell normally produces at 
lower levels. One skilled in the art can readily adq>t procedures for introducing and 
10 expressing either genomic, cDNA, or synthetic sequences into either eukaryotic or 
prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be ^'capable of expressing" 
a polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked" to 

15 nucleotide sequences which encode the polypeptide. An operable linkage is a 

linkage in which the regulatory DNA sequences and the DNA sequence sought to be 
expressed are connected in such a way as to pemut gene sequence expression. The 
precise nature of the regulatory regions needed for gene sequence expression may 
vary from organism to organism, but shall in general include a promoter region 

20 which, in prokaxyotes, contains both the promoter (which directs the initiation of 
RNA transcription) as well as the DNA sequences which, when transcribed into 
RNA, will signal synthesis initiation. Such regions will normally include those 5'- 
non-coding sequences involved with initiation of transcription and translation, such 
as the TATA box, capping sequence, CAAT sequence, and the like. 

25 If desired, the non-coding region 3' to the sequence encoding a protease of 

the invention may be obtained by the above-described methods. This region may be 
retained for its transcriptional termination regulatory sequences, such as termination 
and polyadenylation. Thus, by retaining the 3'-regj[on naturally contiguous to the 
DNA sequence encoding a protease of the invention, the transcriptional termination 
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signals may be provided. Where the transcriptional termination signals are not 
satis&ctorily functional in the expression host cell, then a 3' region functional in the 
host cell may be substituted. 

Two DNA sequences (such as a promoter region sequence and a sequence 
5 encoding a protease of the invention) are said to be operably linked if the nature of 
the linkage between the two DNA sequences allows the protease sequence to be 
transcribed, i.e., where the linkage does not (1) result in the introduction of a frame- 
shift mutation, (2) interfere with the ability of the promoter region sequmce to direct 
the transcription of a gene sequence encoding a protease of the invention, or 

10 (3) interfere with the abiUty of the gene sequence of a protease of the invention to be 
transcribed by the promoter region sequence. Thus, a promoter region would be 
operably linked to a DNA sequence if the promoter were capable of efifecting 
transcription of that DNA sequence. Thus, to express a gene encoding a protease of 
the invention, transcriptional and translational signals recognized by an appropriate 

1 5 host are necessary. 

The present invention encompasses the expression of a gene encoding a 
protease of the invention (or a functional derivative thereof) in either prokaryotic or 
eukaiyotic cells. Prokaryotic hosts are, generally, very efficient and convenient for 
the production of recombinant proteins and are, therefore, one type of preferred 

20 expression system for proteases of the invention. Prokaryotes most frequentiy are 
represented by various strains of £1 coli. However, other microbial strains may also 
be used, including other bacterial strains. 

In prokaryotic systems, plasmid vectors that contain replication sites and 
control sequences derived from a species con^>atible witii the host may be used. 

25 Examples of suitable plasmid vectors may include pBR322, pUCl 18, pUCl 19 and 
the like; suitable phage or bacteriophage vectors may include A.gtlO, Xg^ll and the 
like; and suitable virus vectors may include pMAM-neo, pKRC and the like. 
Preferably, the selected vector of the present invention has the edacity to replicate 
in the selected host cell. 
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Recognized prokaryotic hosts include bacteria such as E, coli. Bacillus, 
Sireptomyces, Pseudomonas, Salmonella, Serratia^ and the like. However, under 
such conditions, the polypeptide will not be glycosylated. The prokaryotic host 
must be compatible with the rq)licon and control sequences in the expression 
5 plasmid. 

To express a protease of the invention (or a functional derivative thereof) in a 
prokaryotic cell, it is necessary to operably link the sequence encoding the protease 
of the invention to a ftinctional prokaryotic promoter. Such promoters may be either 
constitutive or, more preferably, regulatable (i.e., inducible or derepressible). 

10 Examples of constitutive promoters include the int promoter of bacteriophage X, the 
hla promoter of the P-lactamase gene sequence of pBR322, and the cat promote: of 
the chloramphenicol acetyl transferase gene sequence of pPR325, and the like. 
Examples of inducible prokaryotic promoters include the major right and left 
promoters of bacteriophage A, (Pl and Pr), the trp^ recA, AacZ, AacI, and gal 

15 promoters ofE. coliy the a-amylase (Ulmanen et al., J. Bacterial, 162:176-182, 

1985) and the q-28-specific promoters of ^. subtilis (Oilman et al. Gene Sequence 
32: 1 1-20, 1984), the promoters of the bacteriophages of Bacillus (Gryczan, in: The 
Molecular Biologv of the Bacilli, Academic Press, Inc., NY, 1982), and 
Streptomyces promoters (Ward et al, Mol Gen. Genet, 203:468-478, 1986). 

20 Prokaryotic promoters are reviewed by GHck (Ind, Microbiot. 1 :277-282, 1987), 
C^iatiempo (Biochimie 68:505-516, 1986), and Gottesman (Ann, Rev. Genet. 
18:415-442,' 1984). 

Proper expression in a prokaryotic cell may also require the presence of a 
ribosome-binding site upstream of the gene sequence-encoding sequence. Such 

25 ribosome-binding sites are disclosed, for example, by Gold et al (Ann. Rev, 
Microbiol. 35:365-404, 1981). The selection of control sequences, expression 
vectors, transformation methods, and the like, are dependent on the type of host cell 
used to express the gene. As used herein, "cell", "cell line'*, and "cell culture'* may 
be used interchangeably and all such designations include ptogmy. Thus, the words 
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'transfonnants" or 'transfonned cells" include the primary subject cell and cultures 
derived therefrom, without regard to the nimiber of transfers. It is also understood 
that aU progeny may not be precisely identical in DNA content, due to deliberate or 
inadvertent mutations. However, as defined, mutant progeny have the same 
5 functionality as that of the originally transformed cell. 

Host ceUs which may be xised in the expression systems of the present 
invention are not strictly limited, provided that they are suitable for use in the 
expression of the protease polypeptide of interest. Suitable hosts may often include 
eukaryotic cells. Preferred eukaryotic hosts include, for example, yeast, fungi, 

10 insect cells, mammalian cells either in vivo, or in tissue culture. Mammalian cells 
which may be useful as hosts include HeLa cells, cells of fibroblast origin such as 
VERO or CHO-Kl, or cells of lymphoid origin and their derivatives. Preferred 
mammalian host cells include SP2/0 and JSS8L, as well as neuroblastoma cell lines 
such as IMR 332, which may provide better capacities for correct post-translational 

15 processing. 

In addition, plant cells are also available as hosts, and control sequences 
conq>atible with plant cells are available, such as the cauliflower mosaic virus 3SS 
and 19S, and nopaline synthase promoter and polyadenylation signal sequences. 
Another preferred host is an insect cell, for example the Drosophila larvae. Using 

20 insect cells as hosts, the Drosophila alcohol dehydrogenase promoter can be used 
(Rubin, Science 240:1453-1459, 1988). Alternatively, baculovirus vectors can be 
engineered to express large amounts of proteases of the invention in insect cells 
(Jasny, Science 238:1653, 1987; Millar et aL, in: Genetic Engineerings Vol. 8, 
Plenum, Setlow ^ aL, eds., pp. 211-191 ^ 1986). 

25 Any of a series of yeast expression systems can be utilized which incorporate 

promoter and termination elements fixim the actively expressed sequences coding for 

glycolytic en2ymes that are produced in large quantities when yeast are grown in 

mediums rich in glucose. Known glycolytic gene sequences can also provide very 

efficient transcriptional control signals. Yeast provides substantial advantages in 

30 that it can also cany out post-translational modifications. A number of recombinant 
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DNA strategies exist utilizing strong promoter sequences and high copy number 
plasmids which can be utilized for production of the desired proteins in yeast. Yeast 
recognizes leader sequences on cloned mammalian genes and secretes peptides 
bearing leader sequences (i.e.y pre-peptides). Several possible vector systems are 
5 available for the expression of proteases of the invention in a mammaUan host. 

A wide variety of transcriptional and translational regulatory sequences may 
be employed, depending upon the nature of the host The transcriptional and 
translational regulatory signals may be derived firom viral sources, such as 
adenovirus, bovine p^illoma virus, cytomegalovirus, simian virus, or the like, 
10 where the regulatory signals are associated with a particular gene sequence which 
has a high level of expression. Altematively, promoters fix>m mammalian 
expression products, such as actibo, collagen, myosin, and the like, may be employed. 
Transcriptional initiation regulatory signals may be selected which allow for 
repression or activation, so that expression of the gene sequences can be modulated. 
15 Of interest are regulatory signals which are tenqperature-sensitive so that by varying 
. the temperature, expression can be repressed or initiated, or are subject to chemical 
. (such as metabolite) regulation. 

E3q>ression of proteases of the invention in eukacyotic hosts requires the use 
of eukaiyotic regulatory regions. Such regions will, in general, include a promoter 
20 region sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic 
promoters include, for example, the promoter of the mouse metallothionein I gene 
sequence (Hamer et al., J. Mol Appl Gen. 1:273-288, 1982); the TK promoter of 
Herpes virus (McKnight, Cell 31:355-365, 1982); the SV40 early promoter (Benoist 
et aLf Nature (London) 290:304-31, 1981); and the yeast gal4 gene sequence 
25 promoter (Johnston et aL, Proc. Natl Acad. Sd. (USA) 79:6971-6975, 1982; Silver 
etal., Proc. Natl Acad, Sci. (USA) 81:5951-5955, 1984). 

Translation of eukaryotic rnRNA is initiated at the codon which encodes the 
first methionine. For this reason, it is preferable to ensure that the linkage between a 
eukaryotic promoter and a DNA sequence which encodes a protease of the invention 
30 (or a functional derivative thereoQ does not contain any intervening codons which 
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are capable of encoding a methionine AUG). The presence of such codons 
results either in the formation of a fusion protein (if the AUG codon is in the same 
reading firame as the protease of the invention coding sequence) or a frame-shift 
mutation (if the AUG codon is not in the same reading frame as the protease of the 
5 invention coding sequence). 

A nucleic acid molecule encoding a protease of the invention and an 
operably linked promoter may be introduced into a recipient prokaryotic or 
eukaryotic cell either as a nonreplicating DNA or RNA molecule, which may either 
be a linear molecule or, more preferably, a closed covalent circular molecule. Since 

10 such molecules are incapable of autonomous replication, the expression of the gene 
may occur through the transient expression of the introduced sequence. 
Alternatively, permanent expression may occur tiiroug^ the integration of the 
introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 

15 sequences into the host cell chromosome. Cells which have stably integrated the 
introduced DNA into their chromosomes can be selected by also introducing one or 
more markers which allow for selection of host cells which contain the expression 
vector. The marker may provide for prototrophy to an auxotrophic host, biocide 
resistance, e,g,, antibiotics, or heavy metals, such as copper, or the like. The 

20 selectable marker gene sequence can either be directly linked to the DNA gene 
sequences to be expressed, or introduced into the same cell by co-transfection. 
Additional elements may also be needed for optimal synthesis of mRNA. These 
elements may include splice signals, as well as transcription promoters, enhancers, 
and termination signals. cDNA expression vectors incorporating such elements 

25 include those described by Okayama (MoL Cell, Biol. 3:280-289, 1983). 

The introduced nucleic acid molecule can be incorporated into a plasmid or 
viral vector capable of autonomous replication in the recipient host. Any of a wide 
variety of vectors may be employed for this purpose. Factors of importance in 
selecting a particular plasmid or viral vector include: tiie ease with which recipient 

30 cells that contain the vector may be recognized and selected from those recipient 
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cells which do not contain the vector; the number of copies of the vector which are 
desired in a particular host; and whether it is desirable to be able to "shuttle" the 
vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of 
5 rephcation in E, coli (such as, for example, pBR322, ColEl, pSClOl, pACYC 184, 
71 VX; 'Molecular Cloning: A Laboratory Manual", 1989, supra). Bacillus plasmids 
include pC194, pC221, pT127, and the like (Gryczan, In: The Molecular Bioloev of 
the Bacilli. Academic Press, NY, pp. 307-329, 1982). Suitable Streptomyces 
plasmids include plJlOl (Kendall et al, J. Bacteriol. 169:4177-4183, 1987), and 

10 streptomyces bacteriophages such as (()C3 1 (Chater et aL, In: Sixth International 
Symposium on Actinomvcetales Bioloev, Akademiai Kaido, Budapest, Hungary, 
pp. 45-54, 1986). Pseudomonas plasmids are reviewed by John et ah (Rev. Infect. 
Dis. 8:693-704, 1986), and Izaki (Jpn. J. Bacteriol 33:729-742, 1978). 

Preferred eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 

15 micron circle, and the like, or their derivatives. Such plasmids are well known in the 
art (Botstein et al, Miami Wntr. Symp. 19:265-274, 1982; Broach, In: The 
Molecular Biology of the Yeast Saccharomvces: Life Cvcle and Inheritance, Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 
28:203-204, 1982; BononetaL.J, Clin. HematoL Oncol. 10:39-48, 1980; Maniatis, 

20 In: Cell Biology: A Comprehensive Treatise. Vol. 3, Gene Sequence Expression^ 
Academic Press, NY, pp. 563-608, 1980). 

Once the vector ornucleic acid molecule containing the construct(s) has been 
prepared for expression, the DNA construct(s) may be introduced into an 
appropriate host cell by any of a variety of suitable means, transformation, 

25 transfection, conjugation, protoplast fusion, electroporation, particle gun technology, 

calcium phosphate-precipitation, direct microinjection, and the like. After the 

introduction of the vector, recipient cells are grown in a selective medium, which 

selects for the growtii of vector-containing cells. Expression of the cloned gene(s) 

results in the production of a protease of the invention, or fragments thereof. This 

30 can take place in the transformed ceUs as such, or following the induction of these 
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cells to differentiate (for example, by administration of bromodeoxyuracil to 
neuroblastoma cells or the like). A variety of incubation conditions can be used to 
form the peptide of the present invention. The most preferred conditions are those 
which mimic physiological conditions. 

Antibodies. Hvbridomas. Methods of Use and Kits for Detection of Proteases 

The present invention relates to an antibody having binding affinity to a 
protease of the invention. The protease polypq)tide may have the amino acid 
sequence selected from the groiq> consisting of those set forth in SEQ ED NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 
SEQ ID NO:62, SEQ ID NO:63, SEQ ED NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
functional derivative thereof, or at least 9 contiguous amino acids thereof 
(preferably, at least 20, 30, 35, or 40 contiguous amino acids thereof). 

The present invention also relates to an antibody having specific binding 
affinity to a protease of the invention. Such an antibody may be isolated by 
comparing its binding afGnity to a protease of the invention with its binding affinity 
to other polypeptides. Those which bind selectively to a protease of the invention 
would be chosen for use in methods requiring a distinction between a protease of the 
invention and other polyp^tides. Such methods could include, but should not be 
limited to, the analysis of altered protease expression in tissue containing other 
polypeptides. 

The proteases of the present invention can be used in a variety of procedures 
and methods, such as for the gmeration of antibodies, for use in identifying 
pharmaceutical compositions, and for studying DNA/protein interaction. 
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The proteases of the present invention can be used to produce antibodies or 
hybridomas. One skilled in the art will recognize that if an antibody is desired, such 
a peptide could be generated as described herein and used as an immunogen. The 
antibodies of the present invention include monoclonal and polyclonal antibodies, as 
5 well fragments of these antibodies, and humanized forms. Humanized forms of the 
antibodies of the present invention may be generated using one of the procedures 
known in the art such as chimerization or CDR grafting. 

The present invention also relates to a hybridoma which produces the above- 
described monoclonal antibody, or binding fragment thereof. A hybridoma is an 
10 immortalized cell line which is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas 
are well known in the art (Campbell, Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecidar Biology, Elsevier Science Pubhshers, 
Amsterdam, The Netherlands, 1984; St. Groth etal^J, Immunol Methods 35:1-21, 
15 1980). Any animal (mouse, rabbit, and the like) which is known to produce 
antibodies can be immunized with the selected polypeptide. Methods.for 
immunization are well known in the art. Such methods include subcutaneous or 
intrq)eritoneal injection of the polypeptide. One skilled in the art will recognize that 
the amount of polypeptide used for immunization will vary based on the animal 
20 which is inamunized, the antigCTicity of the polypeptide and the site of injectioxu 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. Methods of increasing the antigenicity of a 
polypeptide are well known in the art. Such procedures include coupling the antigen 
with a heterologous protein (such as globulin or P-galactosidase) or through the 
25 ' inclusion of an adjuvant during iinmunization. 

For monoclonal antibodies, spleen cells firom the immunized animals are 
removed, fiised with myeloma cells, such as SP2/0-Agl4 myeloma cells, and 
allowed to become monoclonal antibody producing hybridoma cells. Any one of a 
number of methods well known in the art can be used to identify the hybridoma cell 

30 which produces an antibody with the desired characteristics. These include 
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screening the hybiidomas with an ELISA assay, western blot analysis, or 
radioimmiinoassay (Lutze^a/.,jEjcp. Cell Res, 175:109-124, 1988). Hybiidomas 
secreting the desired antibodies are cloned and the class and subclass are determined 
using procedures known in the art (Campbell, ' Monoclonal Antibody Technology: 
5 Laboratory Techniques in Biochemistry and Molecular Biology^ *, supra, 1984). 

For polyclonal antibodies, antibody-containing antisera is isolated &om the 
immimized animal and is screened for the presence of antibodies with the desired 
specificity using one of the above-described procedures. The above-described 
antibodies may be detectably labeled. Antibodies can be detectably labeled through 

10 the use of radioisotopes, affinity labels (such as biotin, avidin, and the like), 

enzymatic labels (such as horseradish peroxidase, alkaline phosphatase, and the like) 
fluorescent labels (such as FITC or rhodamine, and the like), paramagnetic atoms, 
and the like. Procedures for accomphshing such labeling are well-known in the art, 
for example, see Stemberger et aL, J. Histochem. Cytochem. 18:315, 1970; Bayer et 

15 fl/., Meth, Enzym, 62:308, 1979; Engval et al, Immunol. 109:129, 1972; Coding, J. 
Immunol Meth. 13:215, 1976. The antibodies of the present invention may be 
indirectly labelled by the use of secondary labelled antibodies, such as labelled anti- 
rabbit antibodies.The labeled antibodies of the present invention can be used for in 
vitro, in vivo, and in situ assays to identify cells or tissues which express a specific 

20 peptide. 

The above-described antibodies may also be immobilized on a solid support. 
Examples of such solid supports include plastics such as polycarbonate, complex 
carbohydrates such as agarose and sephaiose, acrylic resins such as polyacrylamide 
and latex beads. Techniques for coupling antibodies to such solid supports are well 
25 known in the art (Weir et al, ' Handbook of Experimental Immunology* * 4th Ed., 
Blackwell Scientific Publications, Oxford, England, Chapter 10, 1986; Jacoby et al, 
Meth, Enzym. 34, Academic Press, N.Y., 1974). The inmiobilized antibodies of the 
preset invention can be used for in vitro, in vivo, and in situ assays as well as in 
immunochromotography. 
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Furthermore, one skilled in the art can readily adapt currently available 
procedures, as well as the techniques, methods and kits disclosed herein with regard 
to antibodies, to generate peptides capable of binding to a specific peptide sequence 
in order to generate rationally designed antipeptide peptides (Hurby et al, 
5 "Application of Synthetic Peptides: Antisense Peptides ", In Synthetic Peptides, A 
User's Guide, WJH. Freeman, NY, pp. 289-307, 1992; Kaspczak et al. Biochemistry 
28:9230-9238, 1989). 

Anti-peptide peptides can be generated by replacing the basic amino acid 
residues found in the peptide sequences of the proteases of the invention with acidic 

10 residues, while maintaining hydrophobic and uncharged polar groups. For example, 
lysine, arginine, and/or histidine residues are replaced with aspartic acid or glutamic 
acid and glutamic acid residues are replaced by lysine, arginine or histidine. 

The present invention also encompasses a method of detecting a protease 
polypeptide in a sample, comprising: (a) contacting the sample with an above- 

15 described antibody, under conditions such that immunocomplexes form, and (b) 
detecting the presence of said antibody boimd to the polypeptide. In detail, the 
methods comprise incubating a test sample with one or more of the antibodies of the 
present invention and assaying whether the antibody binds to the test sample. 
Altered levels of a protease of the invention in a sample as compared to normal 

20 levels may indicate disease. 

Conditions for incubating an antibody with a test sample vary. Incubation 
conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the antibody used in the assay. One skilled in 
the art will recognize that any one of the commonly available immunological assay 

25 formats (such as radioimmunoassays, enzyme-linked immunosorbent assays, 

difiiision-based Ouchterlony, or rocket immunofluorescent assays) can readily be 
adapted to employ the antibodies of the present invention. Examples of such assays 
can be found in Chard (* *An Introduction to Radioimmunoassav and Related 
Terhnignes" Elsevier Science Publishers, Amsterdam, The Netherlands, 1986), 

30 Bidlock et al. (*'TefthTiiqiieR in Trmminnrytn chemistrv, " Academic Press, Orlando, 
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FL Vol. 1, 1982; Vol. 2, 1983; VoL 3, 1985), Tijssra r Tractice and Theory of 
BnTyme Tmm unoassavs: Laboratory Techniques in Biochemistry and Molecular 
Biology, " Elsevier Science Publishers, Amstardam, The Netherlands, 1985). 

The immunological assay test samples of the present invention include cells, 
5 protein or membrane extracts of cells, or biological fluids such as blood, serum, 
plasma, or urine. The test samples used in the above-described method will vary 
based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or 
membrane extracts of cells are well known in the art and can readily be adapted in 

10 order to obtain a sample which is testable with the system utilized. 

A kit contains all the necessary reagents to carry out the previously described 
methods of detection. The kit may comprise: (i) a first container means containing 
an above-described antibody, and (ii) second contaiaer means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 

15 embodiment, the kit further comprises one or more other containers comprising one 
or more of the following: wash reagents and reagents capable of detecting the 
presence of bound antibodies. 

Examples of detection reagents include, but are not limited to, labeled 
secondary antibodies, or ia the altemative, if the primary antibody is labeled, the 

20 chromophoric, enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. The compartmentalized kit may be as described 
above for nucleic acid probe kits. One skilled in the art will readily recognize that 
the antibodies described in the present invention can readily be incorporated into one 
of the established kit formats which are well known in the art. 

25 

Isolation of Compounds Which Interact with Proteases 

The present invention also relates to a method of detecting a compound 
cs^able of binding to a protease of the invention comprising incubating the 
compound with a protease of the invention and detecting the presence of the 



82 



wo 01/83782 



PCTAJSOl/14431 



compound bound to the protease. The compound may be present within a comply 
mixture, for example, serum, body fluid, or cell extracts. 

The present invention also relates to a method of detecting an agonist or 
antagonist of protease activity or protease binding partner activity comprising 
5 incubating ceUs that produce a protease of the invention in the presence of a 

compound and detecting changes in the level of protease activity or protease binding 
partner activity. The compounds thus identified would produce a change in activity 
indicative of the presence of the compound. The compound may be present within a 
complex mixture, for example, serum, body fluid, or cell extracts. Once the 

10 compound is identified it can be isolated using techniques well known in the art. 

The present invention also encompasses a method modulating protease 
associated activity in a mammal comprising administering to said mammal an 
agonist or antagonist to a protease of the invention in an amoimt sufficient to effect 
said modulation. A method of treating diseases in a mammal with an agonist or 

1 5 antagonist of the activity of one of the proteases of the invention comprising 
administering the agonist or antagonist to a mammal in an amount suf&cient to 
agonize or antagonize protease-associated functions is also encompassed in the 
present application. 

In an effort to discover novel treatments for diseases, biomedical researchers 

20 and chemists have designed, synlhesized, and tested molecules that inhibit the 
function of proteases. Some small organic molecules form a class of compounds 
that modulate the function of protein proteases. 

Exanq)les of molecules that have been reported to inhibit the function of 
protein proteases include, but are not limited to, phenylmethylsulfonyl fluoride 

25 ^MSF), diisopropylfluorophoq)hate (DFP) (chapter 3, Barrett et al , Handbook of 
Proteolytic Enzymes. 1998, Academic Press, San Diego), 3,4-dichloroisoc6imiarin 
(Dd) (/dl, ch^ter 16), seipins (/dl, chapter 37), B-64 (^-awj-epoxysuccinyl L- 
leucylaniido-(4-guanidino) butane) {Id. , chapter 188), peptidyl-diazomethanes, 
peptidyl-O-acyl-hydroxamates, epo7{ysuccinyl-pq)tid6S (H., chapter 210), DAN, 

30 EPNP (l,2-epoxy-3(p-nitrophenoxy)propane) (Id, chapter 298), tiiioiphan (dl-3- 
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Mercapto-2-ben2ylpropanoyl-glycine) {Id, chapter 362), CGS 26303, PD 069185 
(M, chapter 363), and COT989-00 (N-4-hyciroxy-Nl-[l-(s)-(4- 
amiiiosulfonyl)phenylethyl-aiiiinocarboxyl-2-cyclohexylethyl)-2R-[4- 
methyl)phenylpropyl]succinanude) {I<L, chapter 401). Other protease inhibitors 
5 include, but are not limited to, aprotinin, amastatin, antipain, calcineurin 

autoinhibitory fragment, and histatin 5 {Id.). Preferably, these inhibitors will have 
molecular weights from 100 to 200 daltons, from 200 to 300 daltons, from 300 to 
400 daltons, from 400 to 600 daltons, from 600 to 1000 daltons, from 1000 to 2000 
daltons, from 2000 to 4000 daltons, and from 4000 to 8000 daltons. 

10 Compounds that can traverse cell membranes and are resistant to acid 

hydrolysis are potentially advantageous as thenqpeutics as ttiey can become highly 
bioavailable after being administered orally to patients. However, many of these 
protease inhibitors only weakly inhibit the frmction of proteases. In addition, many 
inhibit a variety of proteases and will therefore cause multiple side-efifects as 

1 5 ther^eutics for diseases. 

A variety of methods are available for the production of transgenic anim alg 
associated with this invention. DNA can be injected into the pronucleus of a 

20 fertilized egg before fusion of the male and female pronuclei, or injected into the 
nucleus of an embryonic cell {e.g.j the nucleus of a two-cell embryo) following the 
initiation of cell division (Brinster et al., Proc. Nat. Acad Sci. USA 82:4438-4442, 
1985). Embryos can be infected with viruses, especially retroviruses, modified to 
carry inorganic-ion receptor nucleotide sequences of the invention. 

25 Pluripotent stem cells derived from the inner cell mass of the embryo and 

stabilized in culture can be manipulated in culture to incorporate nucleotide 
sequences of the invention. A transgenic animal can be produced from such cells 
through implantation into a blastocyst that is implanted into a foster xnotiier and 
allowed to come to term. Animals suitable for transgenic experiments can be 
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obtained from standard connnercial sources such as Charles River (Wihnington, 

MA), Taconic (Germantown, NY), Harlan Sprague Dawley (Indian^olis, IN), etc. 

The procedures for manipulation of the rodent embryo and for microinjection 

of DNA into the pronucleus of the zygote are weU known to those of ordinary skill 
5 in the art (Hogan et aL, supra). Microinjection procedures for fish, amphibian eggs 

and birds are detailed in Houdebine and Chourrout (Experientia 47:897-905, 1991). 

Other procedures for introduction of DNA into tissues of animals are described in 

U.S. Patent No. 4,945,050 (Sanford et al, July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are 
10 induced to superovulate. Females are placed with males, and the mated females are 

sacrificed by CO2 asphyxiation or cervical dislocation and embryos are recovered 

from excised oviducts. Surroxmding cumulus cells are removed. Pronuclear 

embryos are then washed and stored imtil the time of injection. Randomly cycling 

adult female mice are paired with vasectomized males. Recipient females are mated 
15 at the same time as donor females. Embryos then are transferred surgically. The 

procedure for generating transgenic rats is similar to that of mice (Hammer et al,, 

Ce// 63:1099-1112, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 

production of transgenic animals by the introduction of DNA into ES cells using 
20 methods such as electroporation, calcium pbosphate/DNA precipitation and direct 

injection also are well known to those of ordinary skill in the art fTeratocarcinomas 

and Embrvonic Stem Cells, A Practical Approaclu E. J. Robertson, ed., IRL Press, 

1987). 

In cases involving random gene integration, a clone containing the 
25 sequence(s) of the invention is co-transfected with a gene encoding resistance. 
Alternatively, the gene encoding neomycin resistance is physically linked to the 
sequence(s) of the invention. Transfection and isolation of desired clones are carried 
out by any one of several methods well known to tiiose of ordinary skill in the art 
(EJ. Robertson, supra). 



85 



wo 01/83782 



PCTAJSOl/14431 



DNA moleciiles introduced into ES cells can also be integrated into the 
chromosome through the process of homologous recombinar-tion (Capecchi, Science 
244:1288-1292, 1989). Methods for positive selection of the recombination event 
neo resistance) and dual positive-negative selection neo resistance and 
5 gancyclovir resistance) and the subsequent identification of the desired clones by 
PGR have been described by Capecchi, supra and Joyner et at. {Nature 338:153- 
156, 1989), the teachings of which are incorporated herein in their entirety including 
any drawings. The final phase of the procedure is to inject targeted ES cells into 
blastocysts and to transfer the blastocysts into pseudopregnant females. The 

10 resulting chimeric animals are bred and the offspring are analyzed by Southern 
blotting to identify individuals that cairy the transgene. Procedures for the 
production of non-rodent mammals and other animals have been discussed by others 
(Houdebine and Chourrout, supra\ Pursel et al. Science 244:1281-1288, 1989; and 
Simms et al, Bio/Technology 6:179-183, 1988). 

15 Thus, the invention provides transgenic, nonhuman mammals containing a 

transgene encoding a protease of the invention or a gene affecting the expression of 
the protease. Such transgenic nonhuman mammals are particularly usefiil as an m 
vivo test system for studying the effects of introduction of a protease, or regulating 
the e^qpression of a protease through the introduction of additional genes, 

20 antisense nucleic acids, or ribozymes). 

A 'transgenic animal" is an animal having cells that contain DNA which has 
been artificially inserted into a cell, which DNA becomes part of the genome of the 
animal which develops firom that cell. Preferred transgenic animals are primates, 
mice, rats, cows, pigs, horses, goats, sheep, dogs and cats. The transgenic DNA may 

25 encode human proteases. Native expression in an animal may be reduced by 

providing an amount of antisense RNA or DNA effective to reduce mpression of the 
rec^tor. 
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Gene Therapy 

Proteases or their graetic sequences will also be useful in gene therapy 
(reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances have 
resulted in practical approaches to human gene ther^y that have demonstrated 
5 positive initial results. The basic science of gene therapy is described in Mulligan 
{Science 260:926-931, 1993). 

In one preferred embodiment, an expression vector containing a protease 
coding sequence is inserted into cells, the cells are grown in vitro and then infused in 
large numbers into patients. In another preferred embodiment, a DNA segment 

10 containing a promoter of choice (for example a strong promoter) is transferred into 
cells containing an endogenous gene encoding proteases of the invention in such a 
manner that the promoter segment enhances expression of the endogenous protease 
gene (for example, the promoter segment is transferred to the cell such that it 
becomes directly linked to the endogenous protease gene). 

15 The gene therapy may involve the use of an adenovirus containing protease 

cDNA targeted to a tumor, systemic protease increase by implantation of engineered 
cells, injection with protease-encoding virus, or injection of naked protease DNA 
into appropriate tissues. 

Target cell populations may be modified by introducing altered forms of one 

20 or more components of the protein complexes in order to modulate the activity of 
such complexes. For example, by reducing or inhibiting a complex con^onent 
activity within target cells, an abnormal signal transduction event(s) leading to a 
condition may be decreased, inhibited, or reversed. Deletion or missense mutants of 
a component, that retain the ability to interact with other components of the protein 

25 conq>lexes but cannot function in signal transduction, may be used to iiihibit an 
abnormal, deleterious signal transduction event. 

Expression vectors derived fiom viruses such as retroviruses, vaccinia virus, 
adenovirus, adeno-associated virus, herpes viruses, several RNA viruses, or bovine 
papilloma virus, may be used for delivery of nucleotide sequences (e.g., cDNA) 

30 encod-ing recombinant protease of the invention protein into the targeted cell 

87 



wo 01/83782 



. PCT/USOl/14431 



population (e^g., tumor cells). Methods which are well known to those skilled in the 
art can be used to construct recombinant viral vectors containing coding sequences 
(Maniatis et al. Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, N.Y., 1989; Ausubel et aLy Current Protocols in Molecular Biology. 
5 Greene Publishing Associates and Wiley Interscience, N.Y., 1989). Altematively, 
recombinant nucleic acid molecules encoding protein sequences can be used as 
naked DNA or in a reconstituted system e,g,, liposomes or other lipid systems for 
delivery to target cells {e:g.. Feigner et al. Nature 337:387-8, 1989). Several other 
methods for the direct transfer of plasmid DNA into cells exist for use in human 

10 gene therapy and involve targeting the DNA to receptors on cells by complexing the 
plasmid DNA to proteins (Miller, supra). 

In its simplest form, gene transfer can be performed by simply injecting 
minute amounts of DNA into the nucleus of a cell, through a process of 
microinjection (Capecchi, Cell 22:479-88, 1980). Once recombinant genes are 

1 5 introduced into a cell, they can be recognized by the cell*s normal mechanisms for 
transcription and translation, and a gene product will be expressed. Other methods 
have also been attempted for introducing DNA into larger numbers of cells. These 
methods include: transfection, wherein DNA is precipitated with calcium phosphate 
and taken into cells by pinocytosis (Chm et al^ Mol Cell Biol. 7:2745-52, 1987); 

20 electroporation, wherein cells are exposed to large voltage pulses to introduce holes 
into the membrane (Chu et aL, Nucleic Acids Res. 15:131 1-26, 1987); 
lipofection/liposome fusion, wherein DNA is packaged into lipophilic vesicles 
which fuse witihi a target cell (Feigner et aL, Proa Natl Acad. Set USA. 84:7413- 
7417, 1987); and particle bombardment using DNA bound to small projectiles 

25 (Yang et al, Proc. Natl. Acad. Sci. 87:9568-9572, 1990). Another method for 

introducing DNA into cells is to coiiple the DNA to chemically modified proteins. 

It has also been shown that adenovirus proteins are capable of destabilizing 
endosomes and enhancing the uptake of DNA into cells. The admixture of 
adenovirus to solutions containing DNA complexes, or the binding of DNA to 

30 polylysine covalently attached to adenovirus using protein crosslinking agents 
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substantially improves the uptake and expression of the recombinant gene (Curiel et 
al. Am. J. Respir. Cell Mol Biol, 6:247-52, 1992). 

As used herein "gene transfer** means the process of introducing a foreign 
nucleic acid molecule into a cell. Gene transfer is commonly performed to enable 
5 the expression of a particular product encoded by the gene. The product may 
include a protein, polypeptide, anti-sense DNA or RNA, or enzymatically active 
RNA. Gene transfer can be performed in cultured cells or by direct administration 
into animals. Generally gene transfer involves the process of nucleic acid contact 
with a target cell by non-specific or receptor mediated interactions, uptake of nucleic 

10 acid into the cell through the membrane or by endocytosis, and release of nucleic 
acid into the cyto-plasm from the plasma membrane or endosome. Expression may 
require, in addition, movement of the nucleic acid into the nucleus of the cell and 
binding to ^propriate nuclear factors for transcription. 

As used herein "gene therapy" is a form of gene transfer and is included 

1 5 within the definition of gene transfer as used herein and specifically refers to gene 
transfer to express a ther^eutic product from a cell in vivo or in vitro. Gene transfer 
can be performed ex vivo on cells which are thai transplanted into a patient, or can 
be performed by direct administration of the nucleic acid or nucleic acid-protein 
complex into the patient. 

20 In another preferred embodiment, a vector having nucleic acid sequences 

encoding a protease polypeptide is provided in which the nucleic acid sequence is 
e?q>ressed only in specific tissue. Methods of achieving tissue-specific gene 
expression are set forth in Intemational Publication No. WO 93/09236, filed 
November 3, 1992 and published May 13, 1993. 

25 In aU of the preceding vectors set forth above, a fiirther aspect of the 

invention is that the nucleic acid sequence contained in the vector may mclude 
additions, deletions or modifications to some or all of the sequence of the nucleic 
acid, as defined above. 

Expression, including over-expression, of a protease polypeptide of the 

30 invention can be inhibited by administration of an antisense molecule that binds to and 
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inhibits expression of fhe mRNA encoding ttie polypq)tide. Alternatively, expression 
can be inhibited in an analogous mann^ using a ribozyme that cleaves fbe mRNA. 
General methods of using antisense and ribozyme technology to control gene 
expression, or of gene therapy methods for expression of an exogenous gene in this 
S manner are well known in the art Each of these methods utilizes a system, such as a 
vector, encoding either an antisense or ribozyme transcript of a protease polypeptide of 
the inventiort 

The term "ribo^me'' refers to an RNA structure of one or more RNAs 
having catalytic properties. Ribozymes generally exhibit endonuclease, ligase or 
10 polymerase activity. Ribozymes are structural RNA molecules which mediate a 
number of RNA self-cleavage reactions. Various types of trans-acting ribozymes, 
including "hammerhead" and "hairpin" types, which have different secondary 
structures, have been identified. A variety of ribozymes have been characterized. 
See, for example, U.S. Pat. Nos. 5,246,921, 5,225,347, 5,225,337 and 5,149,796. 
15 Mixed ribozymes comprisiag deoxyribo and riboohgonucleotides wifli catalytic 
activity have been described. Perreault, et ah. Nature ^ 344:565-567 (1990)» 

As used herein, "antisense" refers of nucleic acid molecules or their 
derivatives which specifically hybridize, e.g,y bind, under cellular conditions, with 
the genomic DNA and/or cellular mRNA encoding a protease polypeptide of the 
20 invention^ so as to inhibit expression of that protein, for example, by inhibiting 
transcription and/or translation. The binding may be by conventional base pair 
complementarity, or, for example, in the case of binding to DNA duplexes, through 
specific interactions in the major groove of the double helix. 

In one aspect, the antisense construct is an nucleic acid which is generated ex 
25 vivo and that, when introduced into the cell, can inhibit gene e^qiression by, without 
limitation, hybridizuig with the mRNA and/or genomic sequences of a protease 
polynucleotide of the invention. 

AntisCTse approaches can involve the design of oligonucleotides (either 
DNA or RNA) that are complementary to protease polypeptide niRNA and are 
30 based on the protease polynucleotides of the invention, including SEQ ID NO:l, 
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SEQ DD NO:2, SEQ ID NO:3, SEQ DO NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ 
ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:ll, SEQ ID 
NO:12, SEQ ID NO:13, SEQ ID N0:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID 
NO:17, SEQ ID NO:18, SEQ ID N0:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID 
5 NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ BD 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35. The antisense 
oligonucleotides will bind to the protease polypeptide mRNA transcripts and prevent 
translation. 

10 Although absolute complementarity is preferred, it is not required. A 

sequence "complementary" to a portion of an RNA, as referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double-stranded antisense nucleic acids, a 
single strand of the duplex DNA may thus be tested, or triplex formation may be 

1 5 assayed. The ability to hybridize will depend on both the degree of complanentarity 
and the length of the antisense nucleic acid. Generally, the longer the hybridizing 
nucleic acid, the more base mismatches with an KNA it may contain and still form a 
stable duplex (or triplex, as Ihe case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to determine the melting 

20 point of ttie hybridized complex. 

In general, oligonucleotides that are complementary to the 5' end of the 
message, e,g„ the S' untranslated sequence up to and including the AUG initiation 
codon, should work most efficiently at inhibiting translation. However, sequences 
complementary to flie 3* untranslated sequences of mSNAs have been shown to be 

25 eflFective at inhibiting translation of mRNAs as well. (Wagner, R. (1994) Nature 
372:333). Antisense oligonucleotides complementary to mRNA coding regions are 
less efficient inhibitors of translation but could be used in accordance with the 
invention. Whether designed to hybridize to the 5\ 3' or coding region of the 
protease polypeptide mRNA, antisense nucleic acids should be at least six 

30 nucleotides in length, and are preferably less than about 100 and more preferably 
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less than about SO or 30 nucleotides in length. Typically they should be between 10 
and 25 nucleotides in length. Such principles will inform the practitioner in 
selecting the ^propriate oligonucleotides In preferred embodiments, the antisense 
sequence is selected from an oligonucleotide sequence that comprises, consists of, or 
5 consists essentially of about 10-30, and more preferably 15-25, contiguous 
nucleotide bases of a nucleic acid sequence selected from the group consisting of 
SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ 
ED NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID 
NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID 
10 NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID 
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35 or 
domains thereof. 

15 In another . preferred embodiment, the invention includes an isolated, 

enriched or purified nucleic acid molecule comprising, consisting of or consisting 
essentially of about 10-30, and more preferably 15-25 contiguous nucleotide bases 
of a nucleic acid sequeace tiiat encodes a polypeptide that selected from the group 
consisting of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 

20 ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ 

25 ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and 
SEQIDNO:70. 

Using the sequences of the preset invention, antisense oUgonucleotides can 
be designed. Such antisense oligonucleotides would be administered to cells 
expressing the taxget protease and the levels of the target RNA or protein with that 
30 of an internal control RNA or protein would be conq>ared. Results obtained using 
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the antisense oligonucleotide would also be compared with those obtained using a 
suitable control oligonucleotide. A preferred control oligonucleotide is an 
oligonucleotide of ^proximately the same length as the test oligonucleotide. Those 
antisense oligonucleotides resulting in a reduction in levels of target RNA or protein 
5 would be selected. 

The oUgonucleotides can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereof, single-stranded or double-stranded. The 
oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate 
backbone, for example, to improve stabiUty of the molecule, hybridization, etc. The 

10 oUgonucleotide may include other appended groups such as peptides (e,g,, for 
targeting host cell receptors in vivo), or agents faciUtating transport across the cell 
membrane {see, e,g., Letsinger et al (1989) Proc, Natl Acad, Sci. U.S.A. 86:6553- 
6556; Lemaitre et a/. (1987) Proc. Natl Acad, Sci. USA 84:648-652; PCT 
Publication No. WO 88/09810, published Dec. 15, 1988) or the blood-brain barrier 

15 (see, PCT PubUcation No. WO 89/10134, published Apr. 25, 1988), 

hybridization-triggered cleavage agents. {See^ e.g,, Krol et ah (1988) BioTechniques 
6:958-976) or intercalating agents. (iSee, e.g, Zon (1988) PhamL Res. 5:539-549). 
To tiiis end, the oligonucleotide may be conjugated to another molecule, e.g,, a 
peptide, hybridization triggered cross-linking agents transport agent, hybridization- 

20 triggered cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base 
moiety which is selected fi:om moieties such as 5-fluorouracil, 5-bromouracil, 5- 
chlorouracil, S-iodouracil, hypoxanthine, xanthine, 4-acetylcytosine, and 5- 
(carboxyhydxoxyethyl) uracil. The antisense oligonucleotide may also comprise at 

25 least one modified sugar moiety selected fix>m the groiq> including but not limited to 
arabinose, 2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected firom the groiqp consisting of a 
phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 

30 phosphoranoddate, a phosphordiamidate, a methylphosphonate, an alkyl 
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phosphotriester, and a formacetal or analog thereof, {see also U.S. Pat. Nos. 
5,176,996; 5,264,564; and 5,256,775) 

In yet a further embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
5 hybrids with complementary RNA in which, contrary to the usual p-imits, the 
strands run parallel to each other (Gautier et al (1987) Nucl Acids Res. 15:6625- 
6641). The oUgonucleotide is a 2*-0-methylribonucleotide (Inoue et al (1987) Nucl 
Acids Res. 15:6131-6148), or a chimeric RNA-DNA analogue (Inoue et al. (1987) 
FEES Lett. 215:327-330). 

10 Also suitable are peptidyl nucleic acids, which are polypeptides such as 

polyserine, polythreonine, etc. including copolymers containing various asmao 
acids, which are substituted at side-chain positions with nucleic acids (T,A,G,C,U). 
Chains of such polymers are able to hybridize through complementary bases in the 
same manner as natural DNA/RNA.. Altematively, an antisense construct of the 

15 present invention can be delivered, for example, as an expression plasmid or vector 
that, when transcribed in the ceU, produces RNA complementary to at least a imique 
portion of the cellular mRNA which encodes a protease polypeptide of the 
invention. 

While antisense nucleotides complementary to the protease polypeptide 
20 coding region sequence can be used, those complementary to the transcribed 
untranslated region are most preferred. 

In another preferred embodiment, a method of gene replacement is set forth. 
"'Gene replacement as used herein means si^plying a nucleic acid sequence which 
is enable of being expressed in vivo in an animal and thereby providing or 
25 augmenting the function of an endogenous gene which is missing or defective in the 
animal. 
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Phannaceutical FonnulatioDs And Routes Of Admiidstratioii 

The compounds described herein, including protease polypeptides of the 
invention, antisense molecules, ribozymes, and any other compound that modulates 
the activity of a protease polypeptide of the invention, can be administered to a 
5 human patient per se^ or in pharmaceutical compositions where it is mixed with 
other active ingredients, as in combination ther^y, or suitable carriers or 
excipient(s). Techniques for formulation and administration of the compounds of 
the instant application may be found in "Remington's Pharmaceutical Sciences," 
Mack Publishing Co., Easton, PA, latest edition. 

10 A. Routes Of Administration 

Suitable routes of administration may, for example, include oral, rectal, 
transmucosal, or intestinal administration; parenteral delivery, including 
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as 
intrathecal, direct intraventricular, intraperitoneal, intranasal, or intraocular 

IS injections. 

Alternately, one may administer the compound in a Ipcal rather than 
systemic manner, for example, via injection of the compound directly into a solid 
tumor, often in a depot or sustained release formulation. 

Furthermore, one may administer the drug in a targeted drug delivery system, 
20 for example, in a liposome coated with tumor-specific antibody. The liposomes will 
be targeted to and taken \xp selectively by the tumor. 

B. Composition/FoTmulation 

The phaimaceutical compositions of the present invention may be 
manufactured in a manner that is itself known, e,g,y by means of conventional 
25 mixing, dissolving, granulating, dragee-making, levigating, emulsifying, 
encapsulating, entrapping or lyophilizing processes. 

Phaimaceutical compositions for use in accordance with the present 
invention thus may be formulated^in conventional manner using one or more 
physiologically acceptable carriers comprising excipiCTts and auxiliaries which 
30 facilitate processing of the active compoimds into preparations which can be used 
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pharmaceutically. Proper formulatioii is dependent upon the route of administration 
chosen. 

For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, 
5 Ringer*s solution, or physiological saline buffer. For transmucosal administration, 
penetrants appropriate to the barrier to be permeated are used in the formulation. 
Such penetrants are generally known in the art. 

For oral administration, the compounds can be formulated readily by 
combining the active compounds with pharmaceutically acceptable carriers well 

10 known in the art. Such carriers enable the compoimds of the invention to be 
formulated as tablets, pills, dragees, capsules, hquids, gels, syrups, slurries, 
suspensions and the like, for oral ingestion by a patient to be treated. Suitable 
carriers include excipients such as, fillers such as sugars, including lactose, sucrose, 
mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, 

IS wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropyhnethyl- cellulose, sodium caiboxymethylcellulose, and/or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as 
the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as 
sodium alginate. 

20 Dragee cores are provided with suitable coatings. For this purpose, 

concentrated sugar solutions may be used, which may optionally contain gum arable, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium 
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. 
Dyestu£& or pigments may be added to the tablets or dragee coatings for 

25 identification or to characterize different combinations of active compound doses. 
Pharmaceutical preparations which can be used orally include push-fit 
c^sules made of gelatin, as well as soft, sealed capsules made of gelatin and a 
plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active 
ingredients in admixture with filler such as lactose, binders such as starches, and/or 

30 lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft 
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* c^sules, the active compounds may be dissolved or suspended in suitable liquids, 
such as fatty oils, liquid parafiSn, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All fonnulations for oral administration should be in 
dosages suitable for such administration. 
5 For buccal administration, the compositions may take the form of tablets or 

lozenges formulated in conventional maoner. 

For administration by inhalation, the compounds for use according to the 
present invention are conveni«itly dehvered in the form of an aerosol spray 
presentation from pressurized packs or a nebuliser, with the use of a suitable 

1 0 propellant, e.g. , dichlorodifluoromethane, trichlorofluoromethane, 

dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage imit may be determined by providing a valve to 
deliver a metered amoimt. Cq)sules and cartridges of e.g. gelatin for use in an 
inhaler or insufflator may be formulated containing a powder mix of the compound 

15 and a suitable powder base such as lactose or starch. 

The compounds may be formulated for parenteral administration by 
injection, e.g., by bolus injection or continuous infusion. Formulations for injection 
may be presented in unit dosage form, e.g., in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such forms as suspensions, 

20 solutions or emulsions in oily or aqueous vehicles, and may contain formulatory 
agents such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions 
of die active compounds may be prepared as appropriate oily injection suspensions. 

25 Suitable lipophilic solvents or vehicles include &tty oils such as sesame oil, or 
synthetic &tty acid esters, such as ethyl oleate or triglycerides, or Uposomes. 
Aqueous injection suspensions may contain substances which increase die viscosity 
of the suspension, such as sodium caiboxymefhyl cellulose, sorbitol, or dextran. 
Optionally, the suspension may also contain suitable stabilizers or agents which 
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increase the solubility of the compounds to allow for the preparation of highly 
concentrated solutions. 

Alternatively, the active ingredient may be in powder fonn for constitution 
with a suitable vehicle, eg,, sterile pyrogen-free water, before use. 
5 The compounds may also be formulated in rectal compositions such as 

suppositories or retention raemas, e.^., containing conventional suppository bases 
such as cocoa butter or other glycerides. 

hi addition to the formulations described previously, the compounds may 
also be formulated as a depot preparation. Such long acting formulations may be 

10 administered by implantation (for example subcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, the compoimds may be formulated with 
suitable polymeric or hydrophobic materials (for example as an emulsion in an 
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 

15 A pharmaceutical carrier for the hydrophobic compounds of the invention is 

a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water- 
miscible organic polymer, and an aqueous phase. The cosolvent system may be the 
VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the 
nonpolar surfactant polysorfoate 80, and 65% w/v polyethylene glycol 300, made up 

20 to volume in absolute ethanol. The VPD co-solvent system (VPD:D5W) consists of 
VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent system 
dissolves hydrophobic compounds well, and itself produces low toxicity upon 
systemic administration. Naturally, the proportions of a co-solvent system may be 
varied considerably witiiout destroying its solubility and toxicity characteristics. 

25 Furthermore, the identity of the co-solvent conq)onents may be varied: for example, 
other low-toxicity nonpolar surfactants may be used instead of polysorbate 80; the 
fraction size of polyethylene glycol may be varied; other biocompatible polymers 
may replace polyethylene glycol, e.g. polyvinyl pyrrohdone; and other sugars or 
polysaccharides may substitute for dextrose. 



98 



wo 01^3782 



PCTAJSOl/14431 



Alternatively, other delivery systems for hydrophobic pharmaceutical 
compoimds may be employed. Liposomes and emulsions are well known examples 
of dehvery vehicles or carriers for hydrophobic drugs. Certain organic solvents such 
as dimethylsulfoxide also may be employed, although usually at the cost of greater 
5 toxicity. Additionally, the compoimds may be deUvered using a sustained-release 
system, such as semipermeable matrices of solid hydrophobic polymers containing 
the therapeutic agent. Various sustained-release materials have been estabUshed and 
. are well known by those skilled in the art. Sustained-release capsules may, 
depending on their chemical nature, release the compounds for a few weeks up to 
10 over 100 days. Depending on the chemical nature and the biological stabiUty of the 
therapeutic reagent, additional strategies for protein stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel 
phase earners or excipients. Examples of such carriers or excipients include but are 
not limited to calcium carbonate, calcium phosphate, various sugars, starches, 
IS cellulose derivatives, gelatin, and polymers such as polyethylene glycols. 

Many of the protease modulating compounds of the invention may be 
provided as salts with pharmaceutically compatible counterions. Pharmaceutically 
compatible salts may be formed with many acids, including but not limited to 
hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be 
20 more soluble in aqueous or other protonic solvents that are the corresponding fiee 
base forms. 

C. Bflfective Dosage 

Pharmaceutical compositions suitable for use in the present invention include 
contpositions where the active ingredients are contained in an amount effective to 
25 achieve its intended purpose. More specifically, a therapeutically effective amount 
means an amount of compound effective to prevent, alleviate or ameliorate 
symptoms of disease or prolong &e survival of the subject being treated. 
Determination of a ther^eutically effective amount is well within the cq)ability of 
those skilled in the art, especially in ligiht of the detailed disclosure provided herein. 
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For any compomid used in the methods of the invention, the thenpeutically 
effective dose can be estimated initially jBrom cell culture assays. For example, a 
dose can be formulated in animal models to achieve a circulating concentration 
range that includes the IC50 as determined in cell culture the concentration of 
5 the test compound which achieves a half-maximal inhibition of the protease 

activity). Such information can be used to more, accurately determine useful doses 
in humans. 

Toxicity and therapeutic efficacy of the compoimds described herein can be 
determined by standard pharmaceutical procedures iu cell cultures or experimental 

10 animals, e.g. , for determining the LD50 (the dose lethal to 50% of the population) 

and the ED50 (the dose therapeutically elQFective in 50% of the population). The dose 
ratio between toxic and therq>eutic effects is the therapeutic index and it can be 
expressed as the ratio between LD50 and ED50. Compounds which exhibit high 
therapeutic indices are preferred. The data obtained jfrom these cell culture assays 

15 and animal studies can be used in formulating a range of dosage for use in human. 
The dosage of such compounds lies preferably within a range of circulating 
concentrations that include the ED50 with little or no toxicity. The dosage may vary 
within this range depending upon the dosage form employed and the route of 
admioistration utilized. The exact formulation, route of adnmiistration and dosage 

20 can be chosen by the individual physician in view of the patient's condition. (See 
e.g., Fingl et al, 1975, in The Pharmacological Basis of Therapeutics, Ch. 1 p.l). 

Dosage amount and interval may be adjusted individually to provide plasma 
levels of ttie active moiety which are sufficient to maintain the protease modulating 
effects, or niinimal effective concentration (MEC), The MEC will vary for each 

25 compound but can be estimated from in vitro data; e.g.^ the concentration necessary 
to achieve 50-90% inhibition of the protease using the assays described herein. 
Dosages necessary to achieve the MEC will depend on individual characteristics and 
route of administration. However, HPLC assays or bioassays can be used to 
determine plasma concentrations. 
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Dosage intervals can also be determined using M£C value. Compounds 
should be administered using a regimen which maintains plasma levels above the 
MEC for 10-90% of the time, preferably between 30-90% and most preferably 
between 50-90%. 

5 In cases of local administration or selective uptake, the effective local 

concentration of the drug may not be related to plasma concentration. 

The amount of composition administered will, of course, be dependent on the ~ 
s\xbject being treated, on the subject's weight, the severity of the affliction, the 
maimer of administration and the judgment of the prescribing physician. 

10 D. Packaging 

The compositions may, if desired, be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active ingredient 
The pack may for example comprise metal or plastic foil, such as a blister pack. The 
pack or dispooser device may be accompanied by instructions for administration. 

1 S The pack or dispenser may also be accompanied with a notice associated with the 
container in form prescribed by a govenmiental agency regulating the manufacture, 
use, or sale of pharmaceuticals, which notice is reflective of approval by the agency 
of the form of the polynucleotide for human or veterinary administration. Such 
notice, for example, may be the labeling ^yproved by the U.S. Food and Drug 

20 Administration for prescription drugs, or the approved product insert. Compositions 
comprising a conoypound of the invention formulated in a compatible pharmaceutical 
carrier may also be prepared, placed in an appropriate container, and labeled for 
treatment of an indicated condition. Suitable conditions indicated on the label may 
include treatment of a tumor, inhibition of angiogenesis, treatment of fibrosis, 

25 diabetes, and the like. 

Functional Derivatives 

Also provided herein are functional derivatives of a polypeptide or nucleic 
acid of the invention. By "functional derivative" is meant a "chemical derivative,** 
30 "firagment,** or **variant,*' of the polypeptide or nucleic acid of the invention, which 
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terms are defined below. A functional derivative retains at least a portion of the 
function of the protein, for example reactivity with an antibody specific for the 
protein, enzymatic activity or binding activity mediated through noncatalytic 
domains, which permits its utility in accordance with the present invention. It is 
5 well known in the art that due to the degeneracy of the genetic code numerous 
different nucleic acid sequences can code for the same amino acid sequence. 
Equally, it is also well known in the art that conservative changes in amino acid can 
be made to arrive at a protein or polypeptide that retains the functionality of the 
original. In both cases, all permutations are intended to be covered by this 
10 disclosure. 

Included within the scope of this invention are the functional equivalents of 
the herein-described isolated nucleic acid molecules. The degeneracy of the genetic 
code permits substitution of certain codons by other codons that specify the same 
amino acid and hence would give rise to the same protein. The nucleic acid 

15 sequence can vary substantially since, with the exception of methionine and 

tryptophan, the known amino acids can be coded for by more than one codon. Thus, 
portions or all of the genes of the invention could be synthesized to give a nucleic 
acid sequence significantly different from one selected from the groujp consisting of 
fliose set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ 

20 ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID 
NO:15, SEQ ID n6:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID 
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 

25 NO:30, SEQ ID NO:3 1, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ 
ID NO:35. The encoded amino acid sequence thereof would, however, be 
preserved. 

In addition, the nucleic acid sequence may comprise a nucleotide sequence 

which results fix^m the addition, deletion or substitution of at least one nucleotide to 

30 the 5'-end and/or the 3'-end of the nucleic acid formula selected &om the gsxmp 
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consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ED NO:3, SEQ 
ID N0:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
5 NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ED 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ED NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a derivative thereof. Any nucleotide or 
polynucleotide may be used in this regard, provided that its addition, deletion or 

10 substitution does not alter the amino acid sequence selected from the group 

consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

15 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70 which is encoded by the nucleotide sequence. 
For example, the present invention is intended to include any nucleic acid sequence 

20 resulting firom the addition of ATG as an initiation codon at the 5'>end of the 

inventive nucleic acid sequence or its derivative, or firom the addition of TTA, TAG 
or TGA as a temunation codon at the 3'-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction endonuclease recognition sites added to its 5'-end and/or 

25 3'-end, 

Such functional alterations of a given nucleic acid sequence afford an 
opportunity to promote secretion and/or processing of heterologous proteins encoded 
by foreign nucleic acid sequences fiised thereto. All variations of the nucleotide 
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sequence of the protease genes of the invention and fragments thereof permitted by 
the genetic code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one or more codons 
with codons other than degenerate codons to produce a stmcturally modified 
5 polypeptide, but one which has substantially the same utility or activity as the 
polypeptide produced by the unmodified nucleic acid molecule. As recognized in 
the art, the two polypeptides are fiinctionally equivalent, as are the two nucleic acid 
molecules that give rise to their production, even though the differences between the 
nucleic acid molecules are not related to the degeneracy of the genetic code. 

10 A "chemical derivative" of the complex contains additional chemical 

moieties not normally a part of the protein. Covalent modifications of the protein or 
peptides are included within the scope of this invention. Such modifications may be 
introduced into the molecule by reacting targeted amino acid residues of the peptide 
with an organic derivatizing agent that is capable of reacting with selected side 

15 chains or terminal residues, as described below. 

Cysteinyl residues most commonly are reacted with a-haloacetates (and 
corresponding amines), such as chloroacetic acid or chloroacetamide, to give 
carboxymethyl or caiboxyamidomethyl derivatives. Cysteinyl residufes also are 
derivatized by reaction with bromotrifluoroacetone, chloroacetyl phosphate, N- 

20 alkylmaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, p- 

chloromercuribenzoate, 2-chlorom6rcuri-4-nitrophenol, or chloro-7-mtrobenzo-2- 
oxa-l,3-diazole. 

Histidyl residues are derivatized by reaction witli diethy^procarbonate at pH 
S.S-7.0 because this agent is relatively specific for the histidyl side chain. Para- 
25 bromophenacyl bromide also is usefiil; the reaction is preferably performed in 0. 1 M 
sodium cacodylate at pH 6.0. 

Lysinyl and amino terminal residues are reacted with succinic or other 

carboxylic acid anhydrides. Derivatization with these agents has the effect of 

reversing the charge of the lysinyl residues. Other suitable reagents for derivatizing 

30 ptimaiy amine containing residues include imidoesters such as methyl 
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picolinimidate; pyridoxal phosphate; pyridoxal; chloroborohydride; 
trinitrobenzenesulfonic acid; Omethyhsourea; 2,4 pentaaedione; and transaminase- 
catalyzed reaction with glyoxylate. 

Arginyl residues are modified by reaction with one or several conventional 
5 reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-cyclohexanedione, and 
ninhydrin. Derivatization of arginine residues requires that the reaction be 
performed in alkaline conditions because of the high pKa of the guanidine functional 
group. Furthermore, these reagents may react with the groups of lysine as well as 
the arginine a-amino group. 

10 Tyrosyl residues are well-known targets of modification for introduction of 

spectral labels by reaction with aromatic diazonium compounds or 
tetranitromethane. Most commonly, N-acetylimidizol and tetranitromethane are 
used to form O-acetyl tyrosyl species and S-nitro derivatives, respectively. 

Carboxyl side groups (aspartyl or glutamyl) are selectively modified by 

15 reaction with caibodiimide (R'-N-C-N-R') such as l-cyclohexyl-3-(2- 

morpholinyl(4-ethyl) caibodiimide or l-ethyl-3-(4-azoma-4,4-dimethylpentyl) 
carbodiimide. Furthermore, aspartyl and glutamyl residues are converted to 
asparaginyl and glutaminyl residues by reaction with anunonium ions. 

Glutaminyl and asparaginyl residues are frequently deaxnidated to the 

20 corresponding glutamyl and aspartyl residues. Alternatively, these residues are 
deamidated under mildly acidic conditions. Either form of these residues falls 
within the scope of this invention. 

Derivatization with bifimctional agents is usefiil, for example, for cross- 
linking the co^Iponent peptides of the protein to each other or to oQier proteins in a 

25 complex to a water-insoluble support matrix or to other macromolecular carriers. 

Commonly used cross-linking agents include, for example, l,l-bis(diazoacetyl)-2- 

phenyletfaane, glutaraldehyde, N-hydioxysuccinimide esters, for example, esters 

with 4-azLdosalicytic acid, homobifimctional imidoesters, including disuccimmidyl 

esters such as 3,3'-dithiobis(succixiinudylpropionate), and bifimctional maleimides 

30 such as bis-N-maleimido-l,8-octane. Derivatizing agents such as methyl-3-[p- 
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azidophenyl) dithiolpropioimidate yield photoactivatable intOTnediates that are 
capable of forming crosslinks in the presence of light. Alternatively, reactive water- 
insoluble matrices such as cyanogen bromide-activated carbohydrates and the 
reactive substrates described in U.S. Patent Nos. 3,969,287; 3,691,016; 4,195,128; 
5 4,247,642; 4,229,537; and 4,330,440 are employed for protein immobilization. 
Other modifications include hydroxylation of proline and lysine, 
phosphorylation of hydroxyl groups of seryl or threonyl residues, methylation of the 
a-amino groups of lysine, arginine, and histidine side chains (Creighton, T.E., 
Proteins: Structure and Molecular Properties, W.H, Freeman & Co., San Francisco, 

10 pp. 79-86 (1983)), acetylation of the N-tenninal anaine, and, in some instances, 
amidation of the C-terminal carboxyl groups. 

Such derivatized moieties may improve the stability, solubiUty, absorption, 
biological half Hfe, and the like. The moieties may altematively eliminate or 
attenuate any undesirable side effect of the protein complex and the like. Moieties 

15 capable of mediating such effects are disclosed, for example, in Remington's 
Pharmaceutical Sciences, 18th ed.. Mack Publishing Co., Easton, PA (1990). 

The term "fragment** is used to indicate a polypeptide derived firom the 
amino acid sequence of the proteins, of the complexes having a Iragth less than the 
full-length polypeptide from which it has been derived Such a fragment may, for 

20 example, be produced by proteolytic cleavage of the fiill-length protein. Preferably, 
the fiugment is obtained recombinantly by appropriately modifying the DNA 
sequence encoding the proteins to delete one or more amino acids at one or more 
sites of the C-terminus, N-terminus» and/or within the native sequence. Fragments 
of a protein are usefixl for screening for substances that act to modulate signal 

25 transduction, as described herein. It is understood that such fragments may retain 
one or more characterizing portions of the native complex. Examples of such 
retained characteristics include: catalytic activity; substrate specificity; interaction 
with other molecules in the intact cell; regulatory functions; or binding with an 
antibody specific for the native complex, or an epitope thereof. 
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Another functional derivative intended to be within the scope of the present 
invention is a "variant" polypeptide which either lacks one or more amino acids or 
contains additional or substituted amino acids relative to the native polypeptide. The 
variant may be derived from a naturally occurring complex component by 
5 appropriately modifying the proteia DNA coding sequence to add, remove, and/or to 
modify codons for one or more amino acids at one or more sites of the C-terminus, 
N-terminus, and/or within the native sequence. It is understood that such variants 
having added, substituted and/or additional amino acids retain one or more 
characterizing portions of the native protein, as described above. 

10 A jfunctional derivative of a protein with deleted, inserted and/or substituted 

amino acid residues may be prq)ared using standard techniques well-known to those 
of ordinary skill in the art. For example, the modified components of the functional 
derivatives may be produced using site-directed mutagenesis techniques (as 
exemplified by Adehnan et aL, 1983, DNA 2:183) wherein nucleotides in the DNA 

IS coding the sequence are modified such that a modified coding sequence is modified, 
and thereafter expressing this recombinant DNA in a prokaryotic or eukaryotic host 
cell, using techniques such as those described above. Alternatively, proteins with 
amino acid deletions, insertions and/or substitutions may be conveniently prepared 
by direct chemical synthesis, using methods well-known in the art. The functional 

20 derivatives of the proteins typically exhibit the same qualitative biological activity as 
the native proteins. 

TABLES AND DESCRIFnON THEROF 

This patent describes novel protease identified in databases of genomic 
25 sequence. The results are summarized in four tables, which are described below. 

Table 1 documents the name of each gene, the classification of each gene, 
the positions of the open reading fi:ames within the sequence, and the length of the 
corresponding peptide. From left to right the data presented is as follows: "Gene 
Name", *TD#na", 'TD#aa", *TL/Caf "Superfamily", "Group", *Tamily", 



wo 01/83782 



PCTAJSOl/14431 



*•NAJ€sngth*^ "ORP Starf', "ORF End", "ORF Length", and "AAJength". "Gene 
name" refers to name given the sequence encoding the protease enzyme. Each gene 
is represented by "SGPr" designation followed by an arbitrary number. The SGPr 
name usually represents multiple overl^ping sequences built into a single 
5 contiguous sequence (a "contig"). The *TD#na" and *lD#aa" refer to the 

identification numbers given each nucleic acid and amino acid sequence in this 
patent application. 'TL/Caf * refers to the length of the gene, with FL indicating full 
length, and "Cat' indicating that only the catalytic domain is presented. **Partial" in 
this column indicates that the sequence encodes a partial catalytic domain. 

10 "Superfamily" identifies whether the gene is a protease. "Group" and 'Tamily" 
refer to the protease classification defined by sequence homology. *'NA_length" 
refers to the length in nucleotides of the corresponding nucleic acid sequence. "ORF 
start" refers to the beginning nucleotide of the open reading firame. "ORF end" 
refers to the last nucleotide of the open reading firame, including the stop codon. 

1 5 "ORF length" refers to the length in nucleotides of the open reading firame 

(including the stop codon). "AA length" re£^ to the length in amino acids of the 
peptide encoded in the corresponding nucleic acid sequence. 
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Table 2 lists the following features of the genes described in this patent 
application: chromosomal localization, single nucleotide polymorphisms (SNPs), 
representation in dbEST, and repeat regions. From left to right the data presented is 
5 as follows: "Gene Name", *TD#na", 'TD#aa", 'TL/Caf , "Superfamily", "Group", 
*Tamily", "Chromosome", "SNPs", "dbEST Jiits", & *Tlepeats". The contents of 
the first 7 columns (i.e.,. "Gene Name", 'TD#na", *TD#aa", *TL/Caf 
"Superfamily", "Group", *Tamily") are as described above for Table 1. 
"Chromosome" refers to the c3^ogenetic localization of the gene. Infonnation in the 

10 "SNPs" column describes the nucleic acid position and degenerate nature of 
candidate single nucleotide polymorphisms (SNPs; please see table of 
polymorphism below). These SNPs were identified by blastn of the DNA sequence 
against the database of single nucleotide polymorphisms maintained at NCBI 
nittp://www nr.hi,nlTTi,nih .gov/SNP/snpblastBvair.htn^^ "dbEST hits" lists 

15 accession numbers of entries in the public database of ESTs (dbEST, 

http://www,ncbi.nlm Jiih.gov/dbEST/index.html) that contain at least 150 bp of 
100% identity to the corresponding gene. These ESTs were identified by blastn of 
dbEST. "Repeats" contains infonnation about the location of short sequences, 
^proximately 20 bp in lengflh, that are of low complexity and that are present in 

20 several distinct genes. 



110 



wo 01/83782 



PCTAJSOl/14431 




wo 01^3782 



PCTAJSOl/14431 



Table 3 lists the extent and the boundaries of the protease catalytic domains, and 
other protein domains. The column headings are: "Gene Name", 'TD#na", '*ID#aa", 
'TL/Caf "Profile_start", 'Trofile^md", *Trotease_start", 'Trotease_end", 
5 •'Profile", and "Other Domains". The contents of the first 7 colimms (i.e.,. "Gene 
Name", *lD#na", •TD#aa", 'TL/Caf , "Superfamily", "Group", 'Tamily") are as 
described above for Table 1. "Profile Start", 'Trofile End", "Protease Start" and 
*Trotease End" refer to data obtained using a Hidden-Markov Model to define 
catalytic range boundaries. The boundaries of the catalytic domain within the 

10 overall protein are noted in the *'Protease Start" and **Protease End" columns. 

"Profile" indicates whether the HMMR search was done with a complete ("Global") 
or Smith Waterman C'Local") model, as described below. Starting from a multiple 
sequence alignment of catalytic domains, two hidden Markov models were built. 
One of them allows for partial matches to the catalytic domain; this is a "local" 

15 HMM, similar to Smith-Waterman alignments in sequence matching. The other 
model allows matches only to the complete catalytic domain; this is a "global" 
HMM similar to Needleman-Wunsch alignments in sequence matching. The Smith 
Waterman local model is more specific, allowing for firagmentary matches to the 
catalytic domain whereas the global "complete" model is more sensitive, allowing 

20 for tCTiote hotnologue identification. The "Other domains" column lists the names 
and positions of domains within the protein sequence in addition to the protein 
protease domairu These domains were identified using PFAM 
fhttp://pfam.wustl.ed n/hTnnififtarch.shtml) models, a large collection of multiple 
sequence alignments and hidden Markov models covering many common protein 

25 domains. Version 5.5 of Pfam (Sept 2000) contains aligimients and models for 2478 
protein families (http://pfitm.wustl.edu/faq.shtml). The PFAM alignments were 
downloaded fix>m ht^://pfiim.wustl.edu/hmmsearch.shtml and the HMMr searches 
were run locally on a Timelogic conq)uter (TimeLogic Corporation, Incline Village, 
NV). 
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Table 4 describes the results of Smith Waterman similarity searches (Matrix: 
PamlOO; gap open/extension penalties 12/2) of the amino acid sequences against the 
NCBI database of non-redimdant protein sequences 
5 fhttp :/Avww.ncbi.nlm.nih. gov/Entrez/proteia.htmiy The column headings are: 
"Gene Name", 'TD#na", *lD#aa", 'TL/Cat", "Superfamily", "Group", *Tamily", 
*Tscore", "aajength", "aa_ID_match", "yoldentit/', "yoSimilar^', 
"ACC#_nraa_match", and "Description". The contents of the first 7 columns (i.e.,. 
"Gene Name", 'TD#na", *TD#aa", *TL/Cat", "Superfamiiy "Group", ^Tamily") are 

10 as described above for Table 1. 'Tscore" refers to the Smith Waterman probabihty 
score. This nxmiber approximates the chance that the ahgnment occurred by chance. 
Thus, a very low number, such as 2.10E-64, indicates that there is a very significant 
match between the query and the database target. "aa_length" refers to the length of 
the protein in amino acids. "aa_IDjmatch" indicates the number of amino acids that 

IS were identical in the alignment. "% Identity'* lists .the percent of amino acids that 
were identical over the aUgned region. "% Similarity" lists the percent of amino 
acids that were similar over the alignment "ACC#nraa_match" lists the accession 
nimiber of the most similar protein in the NCBI database of non-redundant proteins. 
*1Description" contains the name of the most similar protein in the NCBI database of 

20 non-redundant proteins. 
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EXAMPLES 

The examples below are not limiting and are merely representative of various 
aspects and features of the present inventioiL The examples below demonstrate the 
isolation and characterization of the proteases of the mvention. 

5 

EXAMPLE 1 : Identification of Genomic Fragments Encoding Proteases 

Novel proteases were identified fix>m the Celera human genomic sequence 
databases, and from the public Human Genome Sequencing project 

10 fhttp:/Avww rtfihinlm nih p;nvA using hidden Markov models mMMR^. The 

genomic database entries w^e translated in six open reading firames and searched 
against the model using a Timelogic Decypher box with a Field programmable array 
(FPGA) accelerated version of HMMR2.1. The DNA sequences encoding the 
predicted protein sequences aligning to the HMMR profile were extracted from the 

1 S original genomic database. The nucleic acid sequences were tiien clustered using 
the Pangea Clustering tool to eliminate repetitive entries. The putative protease 
sequences were then sequentially run through a series of queries and filters to 
identify novel protease sequences. Specifically, the HMMR identified sequences 
were searched using BLASTN and BLASTX against a nucleotide and amino acid 

20 repository containing known human proteases and all subsequent new protease 
sequences as they are identified. The output was parsed into a spreadsheet to 
facilitate elimination of known genes by manual inspection. Two models were used, 
a "complete" model and a **partial" or Smith Waterman model. The partial model 
was used to identify sub-catalytic domains, whereas the complete model was used to 

25 identify complete catalytic domains. The selected hits were then queried using 

BLASTN against the public NRNA and EST databases to confirm they are indeed 
unique. 

Extension of partial DNA sequences to encompass the longer sequences, 
including fiiU-length open-reading firame, was carried out by several methods. 
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Iterative blastn searching of tbe cDNA databases listed in Table S was used to find 
cDNAs that extended the genomic sequences. ""LifeGold" databases are from Incyte 
Genomics, Ihc (http://www.incyte.coin/). NCBI databases are fix)m the National 
Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/ ). All blastn 
5 searches were conducted using a blosum62 matrix, a penalty for a nucleotide 

mismatch of —3 and reward for a nucleotide match of 1 . The g^ped blast algorithm 
is described in: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zlieng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped 
BLAST and PSI-BLAST: a new generation of protein database search programs", 

10 Nucleic Acids Res. 25:3389-3402). 

Extension of partial DNA sequences to encompass the full-length open-reading 
frame was also carried out by iterative searches of genomic databases. The first 
method made use of the Smith- Watemian algorithm to carry out protein-protein 
searches of the closest homologue or orthologue to the partial. The target databases 

15 consisted of Genscan [Chris Burge and Sam Karlin "Prediction of Complete Gene 
Structures in Human Genomic DNA", JMB (1997) 268(l):78-94)] and open-reading 
frame (ORF) predictions of all human genomic sequence derived from the hxunan 
genome project (HGP) as well as from Celera. The complete set of genomic 
databases searched is shown in Table 6 below. Genomic sequences encoding 

20 potential extensions were fiuther assessed by blastp analysis against the NCBI 

nonredundant to confinn the novelty of the hit. The extending genomic sequences 
were incorporated into the cDNA sequence after rraioval of potential introns using 
the Seqman program from DNAStar. The default parameters used for Smith- 
Waterman searches were as shown next. Matrix: PAMIOO; gap-opening penalty: 12; 

25 gap extension penalty: 2. Genscan predictions were made using the Genscan 

program as detailed in Chris Burge and Sam Karlin "Prediction of Complete Gene 

Structures in Human Genomic DNA", JMB (1997) 268(l):78-94). ORF predictions 

fix>m genomic DNA were made using a standard 6-frame translation. 

Another method for defining DNA extensions from genomic sequence used 

30 iterative searches of genomic databases througih the Genscan program to predict 
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exon splicing [Burge and Karlin, JMB (1997) 268(l):78-94)]. These predicted 
gmes were then assessed to see if they represented **real" extensions of the partial 
genes based on homology to related proteases. 

Another method involved using the Genewise program 
5 (http:/Avww.sanger.ac.uk/Software/Wise2/ ) to predict potential ORFs based on 
homology to the closest orthologue/homologue. Grenewise requires two inputs, the 
homologous protein, and genomic DNA containing the gene of interest. The 
genomic DNA was identified by blastn searches of Celera and Human Genome 
Project databases. The orthologs were identified by blastp searches of the NCBI 
10 non-redundant protein database (NRAA). Genewise compares the protein sequence 
to a genomic DNA sequence, allowing for introns and frameshifling errors. 



Table 5. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold fl 


March 2001 


LifeGold flft 


March 2001 


NCBI human Ests 


March 2001 


NCBImuiineEsts 


March 2001 


NCBI nom«dimdant 


March 2001 
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I. TABLE 6. DATABASES USED FOR GENOMIC-BASED SEQUENCE 
EXTENSIONS 



Database 


Number of 


Database 




entries 


Date 


Cetera v. 1-5 


5.306,158 


Jan 2000 


Celera V. 6-10 


4.209.980 


March 2000 


Celerav. 11-14 


7.222.425 


April 2000 


Celera V. 15 


.243.044 


April 2000 


Celerav. 16-17 


25.885 


April 2000 


Celera Assembly 5 (release 


479.986 


March 2001 


25h) 






HGP Phase 0 


3.189 


Nov 1/00 . 


HGP Phase 1 


20.447 


Jan 1/01 


HGP Phase 2 


1,619 


Jan 1/01 


HGP Phase 3 


9,224 


March 2001 


HGP Chromosomal 


2759 


March 2001 



assemblies 
5 Results: 

The sources for the sequence information used to identify genes are listed 
below. For genes that were extended using Genewise, the accession numbers of the 
protein ortholog and the genomic DNA are given. (Genewise uses the ortholog to 
assemble the coding sequence of the target gene from the genomic sequence). The 
10 amino acid sequences for the orthologs were obtained from the NCBI non-redundant 
database of proteins .(http://www.ncbi.nlm.mh.gov/Entrez/protein.html). The 
genomic DNA came from two sources: Celera and NCBI-NKNA, as indicated 
below. cDNA sources are also listed below. All of the genomic sequences were 
used as input for Genscan predictions to predict splice sites [Burge and Karlin, JMB 
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(1997) 268(l):78-94)]. Abbreviations: HGP: Human Genome Project; NCBI, 
National Center for Biotechnology Information. 

SGPrl40, SEQ ED NOS:l, 36 
5 Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi_5822085, gi_l 1265696, giJ2136604 

SGPrl97, SEQ ID NOS:2, 37 

Genomic DNA source: Celera Assembly 5h contig 90000640151915 
10 Homologs used for Genewise: gi_12731929, gb_AAA60062.1, gi_999902 

SGPr005, SEQ ID NOS:3, 38 

Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi_11265695, gi_12731929, dbj_BABl 1754.1 

1 5 The genomic sequence containing the original HMM hit was blast against 

Celera_Asm5h where it aligned with contig 90000642234645 (4157978 bp) in the 
anti-sense orientation. 200 kb of the contig was used for genewise/genscan/ sym4 
predictions. Genewise was run with human pepsinogen C (gi| 1273 1929) as the 
model and the result extended the original HMM hit to 370 aa. The genewise 

20 prediction was then blastx against NCBIjaonredundant to find that it shared 
strongest homology (64% identity over 372 aa) with pepsinogen G &om 
Rhinolophus ferrumequinumxx. The extended sequence also shares homology (74% 
over 324 aa) with the profiled Pfam EukaryotLc aspartyl protease. All overleaping 
Genscan predictions were blastx vs NCBI_nonredundant. Only one prediction (id 

25 83280) contained sequence with homology to pepsinogen C. The genewise 

prediction was dien blastn vs all EST and cDNA databases. Several hits were found: 

1. ) LGTemplatesMAR2001: AAA41827.1 g206083 pepsinogen 0 

2. ) LGconq)seqsMAR2001:7477287CBl 

3. ) LGconq>seqsMAR2001: 825016H1 
30 4.) LGflMAR2001: 7477287CB1 
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5. ) LGflMAR2001n: g8546678_edit_Q2 

6. ) LGflMAR2001n: 825016Hl_ediO 

7. ) LGflftAPR2001ii: 7477287CB1 

The LGcompseqsMAR2001 EST 7477287CB1 contains an ORF of 1 173 bp 
5 or 390 aa. When blastx against NCBI_nonredundant 7477287CB 1 shares 62% 

identity over 372 aa to pepsinogen C of Khinolophus ferrumequinum. When aUgned 
with the SGPrOOS genewise prediction, 7477287CB1 has 3 conflicts and 4 
inserts/deletions. 

Conflict #1 

10 The first conflict occurs at nucleotide 189 of 7477287CB1. In the 

7477287CB1 sequence nucleotide 189 is a 'T" while in the SGPrOOS genewise 
prediction the corresponding nucleotide is a "C". The nucleotide conflict is silent 
and does not give rise to an amino acid change. 

At conflict #1 both the SGPrOOS genewise sequence and the 7477287CB1 
IS sequence are supported by genomic data. 

SGPrOOS genewise sequence: Celera_Asm5h contig 90000642234645 
7477287CB1: HGP_s contig gi|9213869_5 
Conflict #2 

The second conflict occurs at nucleotide 379 of 7477287CB1. Lithe 
20 7477287CB1 sequence nucleotide 379 is a "G" while in the SGPrOOS genewise 
prediction the corresponding nucleotide is a "A". The nucleotide conflict gives rise 
to an aa change of D (7477287CB1) to N (SGPrOOS). 

At conflict #2 both the SGPrOOS genewise sequence and the 7477287CB1 
sequence are supported by genomic data. 
2S SGPrOOS genewise sequence: Celera__Asm5h contig 90000642234645 

7477287CB1: HGP^s contig gi|9213869_5 
rrmflict j^:^ 

The third conflict occurs at nucleotide 745 of 7477287CB1. In the 
7477287CB1 sequence nucleotide 745 is a "G" while in the SGPrOOS gmewise 
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prediction the conesponding nucleotide is a 'T". The nucleotide conflict gives rise 
to an aa acid conflict of E (7477287CB1) to STOP (SGPiOOS). 

At conflict #3 the only sequence supported by genomic data is the SGPtOOS 
genewise sequence which gives rise to the stop codon. 
5 SGPrOOS genewise sequence: Celera_Asni5h contig 90000642234645 and 

HGP^s contig gi|9213869_5 
Inserts #1 and #2 

The first two inserts occurs at nucleotide 214 of the SGPrOOS genewise 
predicted sequence and nucleotide 297 of 7477287CB1. 
10 7477287CB1: TTCCTAGTC 

_TCTTTGATACGGGTTCCTCCAATCTGTAGCCTGCCCTC 
SGPr005gw: 

TTCCrAGTCCTCTTTGATACGGGTTCCTCCAATCTGTAG_ CTGCCCTC 

Because one insert occurs on the genewise prediction while the other occurs 
15 on the EST the two sequences are only frameshifted for 31 nucleotides. When this 
stretch of sequence is blastx vs NCBI_nonredundant, it is clear that the SGPrOOS 
genewise predicted sequence contains the correct reading frame in order to maintain 
homology to pepsinogen C. 

The genonoic data &om Celera_Asm5h contig 90000642234645 supports the 
20 SGPrOOS genewise sequence while the HGP_s contig gi|9213869_5 supports the 
7477287CB1 sequence. 
Insert #3 

The third insert occurs at nucleotide 706 of 7477287CBL 
7477287CB1: 

25 ATCCHTGGAGGTGTGGACCCCAACCTTTATTCTGGTCAGATCATCTGGACC 
SGPrOOSgw: ATCCTTGGAGGTGTGGACCCCAAC^ 
TTTATTCTGGTCAGATCATCTGGACC 

When this stretch of sequence is translated and blastp vs ncbi_redundant, it is 
clear that the 7477287CB1 sequence contains the necessary reading frame to 

30 maintain homology with pepsmogen C. However, bofli the Celera_Asm5h and 
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HGP_s gOTomic hits (Celera_Asm5h contig 90000642234645 and HGP_s contig 
gi|9213869_5) support the SGPrOOS genewise predicted sequence. 
Insert #4 

The fourth insert occurs at nucleotide 873 of 7477287CB1. 
5 7477287CB1: 

GAGACCTTCCTGCTGGCAGTTCCTCAGCAGTACATSGCCTCCTTCCTGCA 
G 

SGPiOOSgw: GAGACCITCCTGCrGGCAGTTCCTCAGCAGTACAT^ 
GCCTCCTTCCTGCAG 
10 When this stretch of sequence is translated and blastp vs ncbi_redundant, it is 

clear that the 7477287CB1 sequence contains the necessary reading frame to 
maintain homology with pepsinogen C. However, both the Celera_Asm5h and 
HGP_s genomic hits (Celera_Asm5h contig 90000642234645 and HGP_s contig 
gi|9213869_5) support the SGPr005 genewise predicted sequence. 

15 

SGPr078, SEQ ID NOS:4, 39 

Genomic DNA source: Public genomic contig: gi|l 1560222, subfragment 11 
Homologs used for Genewise: gi_5822085 

20 SGPr084, SEQ ID NOS:5, 40 

Genomic DNA source: Celera Assembly 5h contig 90000636191372 
Homologs used for Genewise: gb_AAD3 1927.1, sp_043323, refJSnP_03 1883.1 

SGPr009, SEQ ID NOS:6, 41 
25 Genomic DNA source: Celera Assembly 5h contig 90000642045264 

Homologs used for Genewise: gi_12736472, gb_AAC99852.1, gb_AAC99854.1 

The original HMM hit was blast against Celera_Asm5h where it aUgned with 
contig 90000642045264 (8,329,407bp) in the sense orientation. Nucleotides 14,659 
to 1 11, 952 of the contig were used for genewise/genscan/sym4 predictions. 
30 Genewise was run witti human casrpase 4 (gi|12736472|gnl) as the model and the 
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prediction extended SGPrO09 ttiiough the 3* most 274aa (tfarough the stop codon). 
The SGLPr009 genewise prediction shares homology (62% identity over 274 aa) wifli 
human caspase 4 (gi|4502577). The genewise prediction also overlaps SGPrl 11, 
merging these two fragments into one gene (SGPr009=SGPrl 1 1). However, the 
5 genewise prediction does have one internal stop and one firame shift. The intemal 
stop codon and the frame shift were corrected for through, analysis with other 
genomic contigs and ESTs. One EST of importance was LGcompseqsMAR2001 
747825 ICBl which overlaps with the SGPi009 genewise prediction and extends the 
prediction in the 5' direction through the start codon. To correct for sequencing 
10 errors in the extended 7478251CB1 sequence, the EST was blastn vs. genomic 
databases and the following changes were made: nucleotide 391 and 393 were 
changed from A to G based on HGP_s and Celera contigs, and nucleotide 1041 was 

changed from A to T based on HGP_s and Celera contigs. < 

15 SGPr286, SEQ ID NOS:7, 42 

Genomic DNA source: Celera Assembly 5h contig 90000628729589 

Homologs used for Genewise: ref_NP_036246.1, gi_6753280 

The genomic sequence containing the origiaal HMM hit was blast against 

Celera_Asm5h where it aligned with contig 90000628729589 (1,488,284 bp) in the 
20 anti-sense orientation. 200 kb of the contig was used for genewise/genscan/sym4 

predictions. Genewise was run with human caspase 14 (gi|6912286) as the model 

and the result extended the original HMM hit to 233 aa. The genewise result shares 

good homology to caspase 14 (44% identity over 236aa) from amino acid 11 

through the stop codon. The genewise result was then blastn vs. all EST and cDNA 
25 databases where it hit several ESTs: LGtemplatesMAR2001 : 

292606.4, LG£LftAPR2001n: 7648238CB1, LGcompseqsMAR2001: 

7648638J1, 70i3516Hl.NCBINonredundantNA: gi|3982609, mega_cdna: 

clusters 8 1375_2Jncyte, clusters 8 1375_-4_incyte. The overlapping EST data was 

used to support the genewise prediction. 

30 
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SGPrOOS, SEQ ID N0S:8, 43 

Genomic DNA source: Celera Assembly 5h contig 301714258 

Homologs iised for Genewise: emb_CAA86994.1, gb_AAF57563.1, gb_AAF57564.1 

5 SGPrl98, SEQ ID NOS:9, 44 

Genomic DNA source: Celera Assembly 5h contigs: 9802310, 90000642810957 
Homologs used for Genewise: gb_AAF99682.1, gb_AAG22771.1, gi_12722673 

SGPr210, SEQ ID NOS:10, 45 
10 Genomic DNA source: Celera Assembly 5h contig 92000004252572 

Homologs used for Genewise: emb_CAC10067.1, emb_CAC10068;l, ref_NP_068694.1 

SGPr290, SEQ ID NOS:l 1, 46 

Genomic DNA source: Celera Assembly 5h contig 301714258 
15 Homologs used for Genewise: gb_AAD34600.1, gb__AAD51699.1, gb__AAD56236.1 

SGPrl 16, SEQ ID NOS:12, 47 

Genomic DNA source: Celera Assembly 5h contig 90000627067487 
Homologs used for Genewise: sp_P00789, gi_12732105, refJSIP_008989.1 

20 

SGPr003, SEQ ID N0S:13, 48 
Genomic DNA source: 90000640081635 

Homologs used for Genewise: gb_AAH05681.1, ref_NP_035926.1, 
gb_AAG17967.1 

25 Notes: Recently published as ref|NP_075574.1| calpain 10, isofonn d; calcium- 
activated neutral protease 

SGPr016, SEQ ID NOS:14, 49 

Genomic DNA source: Celera Assembly 5h contig 90000642821 147 
30 Homologs used for Genewise: gi_l 079470, ref_NP_055052.1 
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Notes: Genomic region may be misassembled, predicted protein may have gaps in 
the middle* Used incyte tenqilate 094916.1 to extend genewise prediction 

SGPr352, SEQ ID NOS:15, 50 
5 Genomic DNA source: Celera Assembly 5h contig 90000628457498 

Homologs used for Genewise: refNP_055087.1, gb_AAG35563.1, gb_AF163762.1 

SGPr050, SEQIDNOS:16, 51 

Genomic DNA source: Celera Assembly 51i contig 90000626814267 
10 Homologs used for Genewise: ref_NP_055087.1, gb_AAG35563.1 

Used Inc3^e sequences to aid gene finding and show tissue expression: 333039.1 , 
333039.4, 1011933.1, 333039.3, 333039.2, 3533147CB1. Clones were expressed in 
urinary tract (9), respiratory system (3), female genitalia (2), nervous system (2) and 
connective, exocrine, digestive and musculoskeletal systems (one each) 

15 

SGPr282, SEQ ID NOS:17, 52 

Genomic DNA source: Celera Assembly 5h contig 90000641 1 15460 
Homologs used for Genewise: gb_AAC09475.1, pirJI65253 

20 SGPr046, SEQ ID NOS:18, 53 

Genomic DNA source: Celera Assembly 5h contig 92000004436076 
Homologs used for Genewise: ref_NP_055087.1, gb_AAG35563.1 
Also used Incyte sequences 207915.2 , 207915.5, 207915.11 , 207915.4, 
7478405CB1, 9123702. Resolved differences between genomic and EST sequence 

25 by blasting against Celera raw reads, public and Incyte ESTs and HOP genomic 
contigs. 

SGP1O6O, SEQ ID NOS: 19, 54 

Genomic DNA source: Celera Assembly 5h contig 90000642001297 
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Homologs used for Genewise: gb_AAG35563.1, refNM_022122.1, 
refNP_l 12217.1 

lacyte sequences 452213 A, 013006.4, 013006.3, 322264.1 and public ESTs 
gi|71 15818, gi|6837795 were used to extend and verify the genewise prediction. 

SGPr068, SEQ ID NOS:20, 55 

Genomic DNA source: Celera Assembly 5h contig 9000062477088 1 
Homologs used for Genewise: sp_O15072, gi_11417111, gi_12731510 
Incyte sequence 7477386CB1, 1719204CB1 also used. Sequence fix)m 3062-3172 
in the mRNA is missing in incyte sequence 74773 86CB1, leading to the replacement 
of the peptide "GNHQNSTVRADVWELGTPEGQWWQSEPLHPINKISSr' with 
"A" in the predicted protein. In 74773 86CB1 there are two 3nt inserts at sphce sites, 
and a 5 nt insert followed shortly by a 1 nt insert, none of which are found in any 
genomic sequences, and so may be the result of atypical spHcing. This alternative 
form would insert a V at position 291 of the protein, a Q at 318, a G at 386, and 
changes a LWS at 584-586 to a PAYGG. Incyte template 196583.5 uses an 
alternative splice acceptor site in one intron, inserting the sequence 
"CTCCCCATCTCCCCTCAG" at position 2420 of the mRNA and inserting the 
sequence PISPQA into the protein. 

SGPr096, SEQ ID NOS:21, 56 

Genomic DNA source: Celera Assembly 5h contig 90000637859600 

Homologs used for Genewise: dbjJBAA92550.1, ref_NP_064634,l 

Partial fragments published in 2000 as NP_064634.1 and as KIAA1312. 121 ESTs 

from Incyte template 1501550.6, show broad expression, highest in finale genitalia 

and nervous system. 

SGPrll9. SEQ ID NOS:22. 57 

Genomic DNA source: Celera Assembly 5h contig 90000642194924 

Homologs used for Genewise: dbj_B AA92550. 1 , ref_NP_064634. 1 
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Public sequence gi|13376S16|ref|NM_025003.1 encodes aa altanaative splice fotm 
which is missing 3586-3693 of the UNA sequence 

SGPrl43, SEQ ID NOS:23, 58 
5 Genomic DNA source: Celera Assembly 5h contig 9000064 1 832427 
Homologs used for Genewise: emJCAC16509.2, gb_AAB51194.1, 
gb_AAK07852.1 

SGPrl64, SEQ ID NOS:24, 59 
10 Genomic DNA source: Celera Assembly 5h contig 90000642493829 

Homologs used for Genewise: sp_P97857, refJ>JP_077376.1, dbj_BAAl 1088.1 
3 ESTs cover this gene. 2 are from brain tumors, 1 from testis. One EST has 1 AA 
deletion. Start is probably at first Met in the AA sequence 

15 SGPr281, SEQ ID NOS:25, 60 

Genomic DNA source: Celera Assembly 5h contig 92000004763172 
Homologs used for Genewise: emb_AL523577.1 

SGPr075, SEQ ID NOS:26, 61 

20 Genomic DNA source: Assembly of Celera Assembly 5g contigs 

165000100324361, 165000102322372, 165000101460952, 165000102528372, 
165000102358388, 165000100557102 , 165000102544200, 165000102496419, 
165000101581219 , 165000100483148, 165000100004880, 165000102322372, 
165000100324361 

25 Homologs used for Genewise: emb_CACl 8729. 1 

The mm in NA sequence and X in peptide sequence represents a probable missing 
exon; the gene may also be incomplete at either end. Based on searches of all human 
DNA databases, this gene is likely to be a fragment of the ortholog of the rat gene 
used as genewise homology 

30 
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SGPr292, SEQ ID NOS:27, 62 

Genomic DNA source: Celera Assembly 5h contig 90000641768196 
Homologs used for Genewise: gb_AAH0263I.l, refJSIP_077278.1, 
gb_AAC2 1447.1 

5 The following polymorphisms are seen: C->T at 572, T->A at 591, T->A at 593, C- 
>T at 981, deletion of A at 1720. The first is seen in some ESTs and public genomic 
sources and changes an A to a V in the protein; the second and third are seen in 
ESTs and a siagle public genomic sequence, and change a V to an E in the protein. 
The third is seen only in ESTs and is a synonymous substitution. The fourth is seen 
10 in ESTs and public genomic data and is in the 3* UTR of the gene. In addition, a 3nt 
deletion at 701-703 is seen in Incyte template 1510368.1, resulting in deletion of the 
D at position 558 of the peptide. 

SGPr069, SEQ ID NOS:28, 63 
1 5 Genomic DNA source: Celera Assembly 5h contig 90000624872437 
Homologs used for Genewise: gb_AAGl 8446.1, gb_AAGl 8448.1, 
gb_AAF69247.1 

SGPr212, SEQ ID NOS:29, 64 
20 Genomic DNA source: Celera Assembly 5h contig 90000640657088 

Homologs used for Genewise: dbj_BAB25647.1, pir_A75464, spJP91885 

SGPr049, SEQ ID NOS:30, 65 
25 Genomic DNA source: Celera Assembly 5h contig 90000641 091 876 

Homologs used for Genewise: dbj_BAB29490.1, emb_AL543 134.1, sp_P15145, 
gb_AAC32807.1 

An alternatively spliced form is predicted by public EST gi|3805 192 in which an 
extra exon ('TCTITrATTTACTTmTAACTACAGCCACACTTTGAGCAG") is 
30 inserted at position 3335 of the mRNA. This has an in-frame stop codon at it's end 
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and so predicts a truncated protein, which has the first 918 AA of the predicted 
protein, followed by "SLLFTFLTTATL*". Also used Incyte sequences 231695.1, 
231695.7, 23 1695.2 to aid the prediction 

5 SGPr026, SEQ ID NO:31, SEQ ID NO:66 

Genomic DNA source: Celera Assembly 5h contig 113000081526387 and public 
genomic contig gi| 12227482 

Homologs used for Genewise: gi_12654473, gi_l 0933784, gi_10800858 (all parital 
seqs of this gene), gi_1754515 (rat ortholog) 
10 gi|9368836 encodes an alternative splice form, missing one exon, and with another 
exon extended. It predicts a truncated protein product, with AA 1-230 of the main 
form, followed by EPGVG*. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 
1 5 Genomic DNA source: Celera Assembly 5h contig 9000064008 1 635 
Homologs used for Genewise: ref_NM_016552.1, anb_CAC14047.1, 
gbJVAG22080.1 

A splice variant is created by use of an alternative splice acceptor that eUminates 
from 1526-1558 in ESTs such as Incyte cDNA 1868183CA2, resulting in the 

20 removal of the peptide LEFERWLNATG from the protein.An intron within the final 
exon is seen in Incyte template 1398043.12, which eliminates sequence from 2027- 
2079 in the mRNA, a region within the 3* UTR. There may also be anotilier form 
with a longer intron in the last exon, eliminating the sequence from 2050-2584, 
which would cause a shift in reading &ame> and open the reading frame until the end 

25 of the mRNA. 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 

Genomic DNA source: Celera Assembly 5h contig 9000062S9880S1 

Homologs used for Genewise: gi_11427093, dbj_BAB22991.1, rBfNP_060705.1 

30 
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SGPrl54, SEQ ID NO:34 SEQ ID NO:69 

Genomic DNA source: Public genomic contigs: gi_9798229, gi_9798027 
Homologs used for Genewise: gb_AAK2272Ll, pirjr38349 

5 SCa»r088, SEQ ID NO:35, SEQ ID NO:70 

Genomic DNA source: Celera Assembly 5h contig 90000625988051 
Homologs used for Genewise: dbj_BAB22991.1, ref_NP_060705.1, gi_7023108 
Notes: Alternative splice forms are predicted by Incyte EST template 997089.29, 
public sequence gi_l 0440455, and Sugen-built clusters of public ESTs: 
1 0 cluster2209_- 1 l_ncbi, cluster2209_- 1 5_ncbi and cluster2209_-l 4_ncbi. All result 
in truncated proteins with short unique C-temiini. 

DESCRIPTION OF NOVEL PROTEASE POLYNUCLEOTIDES 
SGPrl40, SEQ ID NO:l, SEQ DD NO:36 is 1 140 nucleotides long. The open 

15 reading frame starts at position 1 and ends at position 1 140, giving an ORF length of 
1140 nucleotides. The predicted protein is 379 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfemily/group/family): 
Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position Ipl3-p33. 
This nucleotide sequence contains the following single nucleotide polymorphisms 

20 (sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence):ctgg1ggggcctggy, ss2008313_allelePos=201 ; ctctgtctactgcaacagk, 
ss703383_allelePos=^0L SNP ss2008313 occurs at nucleotide 846 (aa 282) of the 
ORF (C or T = Gly or Gly) (silent). SNP ss703383 occurs at nucleotide 321 (aa 

25 107) of the ORF (G or T = Arg or Ser). This sequence is represOTted in the database 
of pubhc ESTs (dbEST) by the following ESTs:A969042, AA41 1567. The nucleic 
add contains short repetitive sequence (the position and sequence of the repeat): 295 
tgggtgccctctgtctactgc 315. 
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SGPrl97, SEQ ID NO:2, SEQ ID NO:37 is 1500 nucleotides long. The open 
reading fiame starts at position 1 and ends at position 1500, giving an ORF length of 
1500 nucleotides. The predicted protein is 499 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Aspartyl, Pq>sinAl . This gene maps to chromosomal position 6p2 1 . 1 .This 
sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:BF727344, BG394217, AW297327. 

SGPrO05, SEQ ID NO:3, SEQ ID NO:38 is 1173 nucleotides long. The open 
10 reading frame starts at position 1 and ends at position 1 173, giving an ORF length of 
1 173 nucleotides. The predicted protein is 390 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Aspartyl, PepsiitAl . This gene maps to chromosomal position lp33.This 
sequence is represented in the database of pubhc ESTs (dbEST) by the foUowiug 
15 ESTs: none. 

SGPr078, SEQ ID NO:4, SEQ ID NO:39 is 1239 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1239, giving an ORF length of 
1239 nucleotides. The predicted protein is 412 amino acids long. This sequence 

20 codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position llpl5. 
This nucleotide sequmce contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 

25 sequence):aagtactcccaggy, ss20182_allelePos=101 . SNP ss201 82 occurs at 
nucleotide 173 (aa 58) of the ORF (C or T = Ala or Val).. This sequence is 
rq)resented in the database of pubhc ESTs (dbEST) by the following 
ESTs:BG260401, BF025894, BF793219. 
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SGPr084, SEQ ID NO:5, SEQ ID NO:40 is 1 191 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1191, giving an ORF l^gfh of 
1191 nucleotides. The predicted protein is 396 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Cysteine, HH. This gene maps to chromosomal position 12ql 1. 

SGPr009, SEQ ID N0:6, SEQ ID NO:41 is 1 137 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1 137, giving an ORF length of 
1137 nucleotides. The predicted protein is 378 amino acids long. This sequence 

10 codes for a full length protein. It is classified as (superfamily/group/family): 

Protease, Cysteine, ICEplO. This gene maps to chromosomal position llq22 This 
nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 

15 sequence):tgatggaaaataatgtr, ss726380_allelePos=201 ; gagacagctcaaay, 

ss866796_aIlelePos=187. ss726380 occurs at nucleotide 102 (aa 34) of the OKF (G 
or A = Val or Val) (silent). SNP ss866796 occurs at nucleotide 200 (aa 67) of the 
ORF (C or T = Tyr or He).. The nucleic add contains short repetitive sequence (the 
position and sequence of the repeat): 900 cttcattgctttcaaatcttcc 921 ; 77 

20 ttgatgatttgatggaaaat 96. 

SGPr286, SEQ ID NO:7, SEQ ID NO:42 is 705 nucleotides long. Ttte open reading 
firame starts at position 1 and ends at position 705, giving an ORF length of 705 
niLcleotides. The predicted protein is 234 amino acids long. This sequence codes 

25 for a full length protein. It is classified as (superfainily/group/&mily): Protease, 
Cysteine, ICEp20. This gene maps to chromosomal position na. This nucleotide 
sequence contains the following single nucleotide polymorphisms (sequence 
preceding SNP is given, followed by identity of SNP, the accession number of SNP, 
and the allele position of SNP in the reference sequence):ytatgtggCGtatcgcgatg; 

30 rs551848_allelePos=3135. SNP rs551848 occurs at nucleotide 489 (aa 163) of tihe 
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ORF (C or T = Gly or Gly) silent.. The nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 574 ctggagctgctgactgagg 592; 
388 gtggggcccacagctctcc 406. 

5 SGPrOOS, SEQ ID NO:8, SEQ ID NO:43 is 2010 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2010, giving an ORF length of 
2010 nucleotides. The predicted protein is 669 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene m^s to chromosomal position 2p23 This 

10 nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence) :rccgaatggagagggcg, ss678494_allelePos=201 . SNP ss678494 occurs at 
nucleotide 838 (aa 280) of the ORF (G or A = Ala or Thr).. This sequence is 

1 5 represented in the database of public ESTs (dbEST) by the following 
ESTs:BE075751. 

SGPrl98, SEQ ID NO:9, SEQ ID NO:44 is 2112 nucleotides long. The open 
reading frame starts at position 1 and ends at position 21 1 2, giving an ORF length of 
20 21 12 nucleotides. The predicted protein is 703 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position lq42.1 l.This 
. sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:BE047777, AW339160. 

25 

SGPr210, SEQ ID NO: 10, SEQ ID NO:45 is 2127 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2127, giving an ORF length of 
2127 nucleotides. The predicted protein is 708 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
30 Protease, Cysteine, PepC2. This gene maps to chromosomal position 19ql3.2. This 
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nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence):ggttccttgcagcy, ssl376193_allelePos==473 . SNP ssl376193 occurs at 
5 nucleotide 330 (aa 1 1 0) of the ORF (C or T = Ala or Ala) silent. . This sequence is 
represented in the database of pubUc ESTs (dbEST) by the following 
ESTs:BE872274. The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 1 1 80 gaggaggatgacgaggatgagg 1201 . 

10 SGPr290, SEQ ID NO:l 1, SEQ ID NO:46 is 2136 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2136, giving an ORF length of 
2136 nucleotides. The predicted protein is 71 1 amino acids long. This sequence 
codes for a fiiU length protein. It is classij5ed as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position 2p23. The 

15 nucleic acid contains short repetitive sequence (the position and sequence of the 
repeat): 1835 agcagctgcacgctgccatg 1854. 

SGPrl 16, SEQ ID NO:12, SEQ ID NO:47 is 2109 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2109, giving an ORF length of 
20 2109 nucleotides. The predicted protein is 702 amino acids long. This sequence 
codes for a full lengdi protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gme maps to chromosomal position 6pl2. The 
nucleic acid contains short repetitive sequence (the position and sequence of the 
repeat): 1003 ctggagatctgcaacctcac 1022. 

25 

SGPr003, SEQ ID NO:13, SEQ ID NO:48 is 1542 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1542, giving an ORF length of 
1542 nucleotides. The predicted protein is 513 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
30 Protease, Cysteine, Pq)C2. This gene maps to chromosomal position 2q37.This 
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sequence is represented in the database of public ESTs (dbEST) by tiie following 
ESTslAL526645, BG475966, AL529373. The nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 1520 gc^ctgcaggagccgctgctg 
1541. 

5 

SGPrOie, SEQ ID NO: 14, SEQ ID NO:49 is 846 nucleotides long. The open 
reading frame starts at position 1 and ends at position 846, giving an ORF length of 
846 nucleotides. The predicted protein is 281 amino acids long. This sequence 
codes for a partial protein.It is classified as (superfamily/group/family): Protease, 
10 Metalloprotease, ADAM. This sequence is represented in the database of public 
ESTs (dbEST) by the following ESTs:AW589885, AI024863. The nucleic acid 
contains short repetitive sequence (the position and sequence of the repeat): 710 
ttaaatatatttcttctcataa 731. 

15 SGPr352, SEQ ID NO:15, SEQ ID NO:50 is 3312 nucleotides long. The open 

reading frame starts at position 1 and ends at position 3312, giving an ORF length of 
3312 nucleotides. The predicted protein is 1103 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfemily/group/family): 
Protease, Metalloprotease, ADAM. This gene m^s to chromosomal position 

20 19pl3.3.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AW027573, AI131032, AI193804. The nucleic acid contains short 
repetitive sequence (the position and sequence of the rq)eat): 1335 
agactcgggcctggggctct 1354. 

25 SGPrO50, SEQ ID NO:16, SEQ ID NO:51 is 3675 nucleotides long. The open 

reading frame starts at position 1 and ends at position 3675, giving an ORF length of 
3675 nucleotides. The predicted protein is 1224 amino acids long. This sequence 
codes for a fiiU length protein. It is classified as (superfrimily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 

30 5ql5.3. This nucleotide sequence contains the following single nucleotide 
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polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence):tcggctgaaaggcy, ssl483925_allelePos=216 . SNP ssl483925 occurs at 
nucleotide 3 10 (aa 104) of the ORF (C or T = Pro or Ser). This sequence is 
5 represented in the database of public ESTs (dbEST) by the following 

ESTs:BF933693, The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 2067 tttcttcttttctttgtcaa 2086; 2061 atttgatttcttcttttctt 
2080. 

SGPr282, SEQ ID NO:17, SEQ ID NO:52 is 2196 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2196, giving an ORF length of 
2196 nucleotides. The predicted protein is 731 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene m£^s to chromosomal position 
16pl2.3. This nucleotide sequence contains the following single nucleotide 
polymorphisms (sequmce preceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence):ggcaatataaaaggcy, ss679422__allelePos=201; acttcactgggctay, 
ss647742_allelePos=201; ggccgagcocaacgcaay, ssl226992_allelePos=101 . SNP 
SS679422 occurs at nucleotide 625 (aa 209) of the ORF (C or T = His or Tyr). SNP 
ss647742 occurs at nucleotide 1893 (aa 63 1) of the ORF (C or T = Tyr or Tyr) 
silent SNP ssl226992 occurs at nucleotide 500 (aa 166) of flie ORF (C or T = Thr 
or Met).. 

25 SGPr046, SEQ ID NO: 1 8, SEQ ID NO:53 is 2805 nucleotides long. The open 

reading fi^ame starts at position 1 and ends at position 2805, giving an ORF length of 
2805 nucleotides. The predicted protein is 934 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfanuly/groiq>/fataily): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 



10 



15 



20 



137 



wo 01/83782 



PCT/DSOl/14431 



16q23The nucldc acid contains short repetitive sequeace (the position and sequence 
of the repeat): 2353 gtg^gaagagggagatgaagt 2374. 

SGPrOeO, SEQ ID NO: 19, SEQ ID NO:54 is 4287 nucleotides long. The open 
5 reading frame starts at position 1 and ends at position 4287, giving an ORP length of 
4287 nucleotides. The predicted protein is 1428 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
15q26.Tlus sequence is represented in the database of public ESTs (dbEST) by the 
10 foUowmg ESTs:AW575922, AW341 169. 

SGPr068, SEQ ID NO:20, SEQ ID NO:55 is 3561 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3561, giving an ORF length of 
3561 nucleotides. The predicted protein is 1 186 amino acids long. This sequence 
15 codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene m£^5 to chromosomal position 
10q22.Tbis sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs: AJ403 134, . 

20 SC5Pr096, SEQ ID NO:21, SEQ ID NO:56 is 5808 nucleotides long. The open 

reading frame starts at position 1 and ends at position 5808, giving an ORF length of 
5808 nucleotides. The predicted protein is 1935 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/gFOup/family): 
Protease, Metalloprotease, ADAM. This gene msqps to chromosomal position 

25 . 3pl4.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:BE164543, AW995949, BF842288. 

SGPrl 19, SEQ ID NO:22, SEQ ID NO:57 is 4518 nucleotides long. The open 
reading frame starts at position 1 and ends at position 45 1 8, giving an ORF length of 
30 4518 nucleotides. The predicted protein is 1505 amino acids long. This sequence 

138 



wo 01/83782 



PCT/DSOl/14431 



codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
12ql l-ql2.This sequence is represented in the database of public ESTs (dbEST) by 
the following ESTs: AUl 32053, . The nucleic acid contains short repetitive 
5 sequence (the position and sequence of the repeat): 1257 taaagaaatgaaagttacaaa 
1277. 

SGPrl43, SEQ ID NO:23, SEQ ID NO:58 is 2649 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2649, giving an ORF length of 

10 2649 nucleotides. The predicted protein is 882 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
20pl3. This nucleotide sequence contains the following single nucleotide 
polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 

1 5 accession number of SNP, and the allele position of SNP in the reference 

sequence):ggcagtggctactgcy, ss787708_allelePos=201 . SNP ss787708 occurs at 
nucleotide 1750 (aa 584) of flie ORF (C or T = Arg or Trp). . This sequence is 
represented in the database of public ESTs (dbEST) by the following 
ESTs:AA44255 1. The nucleic acid contains short repetitive sequence (the position 

20 and sequence of the repeat): 2212 tgccactgtgctccaggctg 223 1 . This protein is 
predicted to have a transmembrane helix between amino acids 78 and 100. 
(TMHMM, a Hidden Markov Model based transmenbrane prediction program, 
Sonnhammer, et al Proc. of Sixth Int. Conf. on Intelligent Systems for Molecular 
Biology, p 175-182 AAAI Press, 1998.) 

25 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 is 2937 nucleotides long. The open 
reading fiame starts at position 1 and ends at position 2937, givhig an ORF length of 
2937 nucleotides. The predicted protein is 978 amino acids long. This sequence 
codes for a nearly fiill length protein with oidy the N terminus missing. It is 
30 classified as (5Uper£Eunily/groiq>/faniily): Protease, Metalloprotease, ADAM. This 
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gene m^s to chromosomal position 1 lq25. This nucleotide sequence contains the 
following single nucleotide polymorphisms (sequence preceding SNP is given, 
followed by identity of SNP, the accession number of SNP, and the allele position of 
SNP in the reference sequence) :ataccgatcctgcaay, ss76755_allelePos=87 . SNP 
5 SS76755 occurs at nucleotide 1773 (aa 591) of the ORF (C or T = Asn or Asn) 
silent. 

SGPr281, SEQ ID NO:25, SEQ BD NO:60 is 3285 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3285, giving an ORF length of 
10 3285 nucleotides. The predicted protein is 1094 amino acids long. This sequence 
codes for a nearly full length protein, with just the amino terminus missing.It is 
classified as (siq^erfamily/group/family): Protease, Metalloprotease, ADAM. This 
gene maps to chromosomal position 5q31. 

15 SGPr075, SEQ ID NO:26, SEQ ID NO:61 is 375 nucleotides long. The open 

reading frame starts at position 1 and ends at position 375, giving an ORF length of 
375 nucleotides. The predicted protein is 125 amino acids long. This sequence 
codes for a partial protein. It is classified as (superfainily/groi^/family): Protease, 
Metalloprotease, ADAM. This gene m^s to chromosomal position na. 

20 

SGPr292, SEQ ID NO:27, SEQ ID NO:62 is 1710 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1710, giving an ORF length of 
1710 nucleotides. The predicted protein is 569 amino adds long. This sequence 
codes for a fiill length protein. It is classified as (sutper&mily/group/family): 
25 Protease, Metalloprotease, PepMlO. This gene maps to chromosomal position 

10q26.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AW665196. The nucleic acid contains sihort repetitive sequence 
(the position and sequence of the repeat): 52 gctccctggcccacccagcc 71; 959 
aagcaattcaaaagctgtatg 979. 

30 
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SGPr069, SEQ ID NO:28, SEQ ID NO:63 is 2232 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2232, giving an ORF length of 
2232 nucleotides. The predicted protein is 743 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Metalloprotease, PepM13. This gene maps to chromosomal position Chr. 
SGPr212, SEQ ID NO:29, SEQ ID NO:64 is 2730 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2730, giving an ORF length of 
2730 nucleotides. The predicted protein is 909 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
10 Protease, Metalloprotease, PepMl. This sequence is represented in the database of 
pubhc ESTs (dbEST) by the foUowing ESTs:AL523882, Tl 1456. 

SGPr049, SEQ ID NO:30, SEQ ID NO:65 is 2973 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2973, giviiig an ORF length of 

15 2973 nucleotides. The predicted protein is 990 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl. This sequence is represented in the database of 
public ESTs (dbEST) by the following ESTs:AI222989, The nucleic acid contains 
short rq)etitive sequmce (the position and sequence of the r^eat): 2269 

20 aatttaatatggaatatttat 2289. 

SGPr026, SEQ ID NO:31, SEQ ID NO:66 is 1953 nucleotides long. The open 
reading firame starts at position 1 and ends at position 1953, giving an ORF length of 
1953 nucleotides. The predicted protein is 650 amino acids long. This sequence 
25 codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl.. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 is 2175 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2175, giving an ORF length of 

30 2175 nucleotides. The predicted protein is 724 amino acids long. This sequence 
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codes for a full length protein. It is classified as (siqierfamily/group/family): 
Protease, Metalloprotease, PepMl. This gene maps to chromosomal position 2q37. 
This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AU132908, BE735172, BE563549 (many). The nucleic acid 
5 contains short repetitive sequence (the position and sequence of the repeat): 83 
tggacgtggcctcggcctcca 103. 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 is 1524 nucleotides long. The open 
reading fi-ame starts at position 1 and ends at position 1524, giving an ORF length of 

10 1524 nucleotides. The predicted protein is 507 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepM20. This gene maps to chromosomal position 
18q22.3.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:BE386438, BE386547, BF920454 (many). The nucleic acid 

15 contains short repetitive sequmce (flie position and sequence of the repeat): 614 
ccctggaggaacttgtggaa 633; 561 tcctgtgaatatcaaattca 580. 

SGPrl54, SEQ ID NO:34, SEQ ID NO:69 is 1422 nucleotides long. The open 
reading firame starts at position 1 and ends at position 1422, giving an OKF length of 

20 1422 nucleotides. The predicted protein is 473 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMZO. This nucleotide sequence contains the following 
single nucleotide polymorphisms (sequence preceding SNP is given, followed by 
identity of SNP, the accession number of SNP, and the allele position of SNP in the 

25 reference sequence) :gtcatctatggty, ssl289877_allelePos=223. SNP ssl289877 
occurs at nucleotide 457 (aa 153) of the ORF (C or T = Arg or Trp). The nucleic 
acid contains short repetitive sequence (the position and sequence of the repeat): 
806 tccttgcagctgctgtcagc 825« 
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SGPr088, SEQ ID NO:35, SEQ ID NO:70 is 1428 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1428, giving an ORF length of 
1428 nucleotides. The predicted protein is 475 amino acids long. This sequence 
codes for a full length protein. It is classified as (si5)erfamily/groiq)/family): 
5 Protease, Metalloprotease, PepM20. This gene maps to chromosomal position 
18q23.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AL541 127, AL542184, AL529661 (many). 

10 EXAMPLE 2: Expression Analysis of MammaUan Proteases 
Materials and Methods 
Quantitative PCR Analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 
Single stranded cDNA is synthesized from 10 |ag of each RNA as described above 

15 using the Superscript PreampUfication System (GibcoBRL). These single strand 
templates are then linearly amplified with a pair of specific primers in a real time 
PCR reaction on a Light Cycler (Roche Molecular Biochemical). Graphical readout 
can provide quantitative analysis of the relative abundance of the targeted gene in 
the total RNA preparation. 

20 DNA Array Based Expression Analysis 

DNA-free RNA is isolated from a variety of normal human tissues, ciyostat 
sections, and cell lines. Single stranded cDNA is synthesized from lOug RNA or 
lug mRNA using a modification of the SMART PCR cDNA synthesis technique 
(Clontech). The procedure can be modified to allow asymmetric labeling of the 5' 

25 and 3' ends of each transcript with a unique oligonucleotide sequence. The resulting 
sscDNAs are then linearly amplified using Advantage long-range PCR (Clontedi) 
on a Light Cycler PCR machine. Reactions are halted when the gr^hical real-time 
display demonstrates the products have begun to plateau. The double stranded 
cDNA products are purified using MiUipore DNA purification matrix, dried. 
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resuspended, quantified, and analyzed on an agarose gel. The resulting elements are 
referred to as '*tissue cDNAs". 

Tissue cDNAs are spotted onto GAPS coated glass slides (Coming) using a 
Genetic Microsystems (GMS) arrayer at 500 ngAil. 
5 Fluorescent labeled oligonucleotides are synthesized to each novel exon, 

ensuring they contained internal mismatches with the closest known homologue. 
Typically oligos are 45 nucleotides long, labeled on the 5' end with Cy5. 

Exon-specific Cy5-labeled oUgos are hybridized to the tissue cDNAs arrayed 
onto glass shdes, and washed using standard buffers and conditions. Hybridizing 
■10 signals are then quantified using a GMS Scanner. 

Alternatively, tissue cDNAs are manually spotted onto Nylon membranes 
using a 384 pin repUcator, and hybridized to ^^P-end labeled oligo probes. 



Tissue cDNAs are generated firom midtiple RNA templates selected to 
15 provide information of relevance to the disease areas of interest and to reflect the 
biological mechanism of action for each protease. These templates include: human 
tumor cell lines, ciyostat sections of primary human tumors and 32 normal human 
tissues to identify cancer-related genes; sections of normal, Alzheimer's, 
Parkinson's, and Schizophrenia brain regions for CNS-related genes; normal and 
20 diabetic or obese skeletal muscle, adipose, or liver for metabolic-related genss; and 
purified hematopodtic cells, and lymphoid tissues for immune-related genes. To 
characterize gene mechanism of action, tissue cDNAs are generated to reflect 
angiogenesis (cultured endothelial cells treated with VEGF ligand, anti-angiogenic 
drags, or hypoxia), motility (A549 cells stimidated with HGF ligand, orthotopic 
25 metastases, primary tumors with matched metastatic tumors), cell cycle (Hela, 
H1299, and otiier cell lines synchronized by drag block and harvested at various 
times in the cell cycle), checl^int integrity and DNA repair (p53 normal or 
defective cells treated with y-radiation, UV, cis-platinum, or oxidative stress), and 
cell survival (cells induced to differentiate or at various stages of apoptosis). 

30 
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DESCREPTION OF NOVEL PROITEASE POLYPEPTIDES 

SGPrl40, SEQ ID NO:l, SEQ ID NO:36 encodes a protein that is 379 amino acids 
long. It is classified as an Aspartylijrotease, of the PepsinAl family. The protease 
5 domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, fi*om amino acid 65 to amino acid 378. The positions within the HMMR 
profile that match the protein sequence are firom profile position 1 to profile position 
356. Other domains identified within this protein are: none. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
10 public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 1.40E-160; number of identical amino acids = 263; 
percent identity = 66%; percent similarity = 76%; the accession number of the most 
similar entry in NRAA is CAC19554.1 ; the name or description, and species, of the 
most similar protein in NRAA is: Chymosin [Camelus dromedarius]. 

15 

SGPrl97, SEQ ID NO:2, SEQ ID NO:37 encodes a protein that is 499 amino acids 
long. It is classified as an Aspartylprotease, of the P^sinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Ubiquitin caiboxyl- 
terminal hydrolases fiimily 2, firom amino acid 199 to amino acid 230. The positions 

20 within the HMMR profile that match the protein sequence are fi-om profile position 
1 to profile position 32. Other domains identified within this protein are: Zn-finger 
in ubiquitin-hydrolases (amino acid 26 to amino acid 96) P_Score = 5.6e-025. The 
results of a Smith Waterman search (PAMIOO, g^ open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 

25 sequence yielded the following resxilts: Pscore = 6.90E-137; number of identical 
amino acids = 296; percent identity = 46%; percent similarity = 56%; the accession 
number of the most similar entry in NRAA is CAB66759. 1 ; the name or 
description, and species, of the most similar protein in NRAA is: Hypothetical 
histone deacetylase [Homo salens]. 

30 
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SGPrOOS, SEQ ID NO:3, SEQ ID NO:38 encodes a protein that is 390 amino acids 
long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, firom amino acid 65 to amino acid 389. The positions within the HMMR 
5 profile that match the protein sequence are from profile position 1 to profile position 
356. Other domains idratified within this protein are: none. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 1 .40E-130; number of identical amino acids = 230; 
10 percent identity = 62%; percent similarity = 76%; the accession number of the most 
similar entry in NRAA is BAB 11 755 . 1 ; the name or description, and species, of the 
most similar protein in NRAA is: Pepsinogen C [Rhinolophus ferrumequinum]. 

SGPr078, SEQ ID NO:4, SEQ ID NO:39 encodes a protem that is 412 amino acids 
15 long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, firom amino acid 70 to amino acid 409. The positions withih the HMMR 
profile that match the protein sequence are fix>m profile position 1 to profile position 
356. Other doniains identified within this piotein are: none. The results of a Smith 
20 Watennan search (PAMIQO, gap open and extend penalties of 12 and 2) of the 

public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 3,20E-285; number of identical amino acids = 412; 
percent identity = 100%; percent similarity = 100%; the accession number of the 
most similar entry in NRAA is NP_001900.1; the name or description, and species, 
25 of the most similar protein in NRAA is: Cathepsin D (lysosomal aspartyl protease) 
[Homo sapiens]. 

SGPr084, SEQ ID NO:5, SEQ ID NO:40 encodes a protein that is 396 amino acids 
long. ItisclassifiedasaCysteineprotease, of the HH family. The protease domain 
30 in this protein matches the hidden Markov profile for a Hedgehog amino-tenninal 
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signaling domain, &om amino acid 23 to amino acid 185. The positions within the 
HMMR profile that match the protein sequence are from profile position 1 to profile 
position 163. Other domains identified within this protein are: Hint module amino 
acids 188-396; P_Score= 5.9e-120. Theresultsof a Smith Waterman search 
5 (PAMIOO, open and extend penalties of 12 and 2) of the pubUc database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 3.00E-259; number of identical amino acids = 396; percent identity 
= 100%; percent similarity = 100%; the accession number of the most similar entry 
in NRAA is 043323; the name or description, and species, of the most similar 
10 protein in NRAA is: DESERT HEDGEHOG PROTEIN PRECURSOR (DHH) 
(HHG-3) [Homo sapiens]. 

SGPr009, SEQ ID NO:6, SEQ ID NO:41 encodes a protein that is 378 amino acids 
long. It is classified as a Cysteineprotease^ of the ICEplO family. The protease 

1 S domain in this protein matches the hidden Markov profile for a ICE-like protease 

(caspase) p20 domain, from amino acid 13 1 to amino acid 264. The positions within 
the HMMR profile that match the protein sequence are from profile position 1 to 
profile position 141. Other domains identified within this protein are: ICE-like 
protease (caspase) plO domain, amino acids 291-376; profile from 1-95: Caspase 

20 recruitment domain from amino acids 2-91 . The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 
amino acid sequences (NRAA) with this protein sequence yielded ttie following 
results: Pscore = 3.50E-129; number of identical amino acids = 223; percent identity 
= 55%; percent similarity = 67%; the accession number of the most similar entry in 

25 NRAA is NP_033938. 1 ; the name or description, and species, of the most similar 
protein in NEIAA is: Caspase 12 [Mus muscuhis]. 

SGPr286, SEQ ID NO:7, SEQ ID NO:42 encodes a protein that is 234 amino acids 
long. It is classified as a Cysteineprotease, of the ICEp20 family. The protease 
30 domain in this protein matches the hidden Markov profile for a ICE-like protease 

147 



wo 01/83782 PCTAJSOl/14431 



(caspase) p20 domain, from amino acid 19 to amino acid 58. The positions within 
the HMMR profile that match the protein sequence are &om profile position 22 to 
profile position 61. Other domains identified within this protein are: ICE-like 
protease (caspase) plO domain, amino acids 144-202; profile firom 1-61. . The 
5 results of a Smith Waterman search (P AMI 00, gap open and extend penalties of 12 
and 2) of the pubUc database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = 4.60E-42; number of identical 
amino acids = 108; percent identity = 46%; percent similarity = 65%; the accession 
nimiber of the most similar entry in NRAA is NP_036246.1; the name or 
10 description, and species, of the most similar protein in NRAA is: Caspase 14, 
^optosis-related cysteine protease [Homo sapiens]. 

SGPrOOS, SEQ ID NO: 8, SEQ ID NO:43 encodes a protein that is 669 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 

15 domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, from amino acid 35 to amino acid 333. The 
positions within the HMMR profile fhdt match the protein sequence are from profile 
position 2 to profile position 344. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 

20 amino acid sequences (NRAA) with this protein sequence yielded the following 

results: Pscore = 9.10E-86; number of identical amino acids = 229; percent identity 
= 33%; percent similarity = 53%; the accession number of the most similar entry in 
NRAA is AAD34601.1; the name or description, and species, of the most similar 
protein in NRAA is: Lens-specific calpain Lp82 [Oryctolagus cunictdus]. 

25 

SGPrl98, SEQ ID NO:9, SEQ ID NO:44 encodes a protein that is 703 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, firom amino acid 45 to amino acid 344. The 
30 positions within the HMMR profile that match the protein sequence are fiom profile 
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position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain HI, amino acids 355-512, profile fix)m 1-163. Also 
three EF hand motifs at ammo acids 579-607, 609-637 and 674-701; all EF hands 
match from 1-26 of profile. . The resxilts of a Smith Waterman search (P AMI 00, 
5 open and extend penalties of 12 and 2) of the pubUc database of amino acid 

sequences (NRAA) with this protein sequence yielded the following results: Pscore 
= 0; number of identical amino acids = 593; percent identity = 84%; percent 
similarity = 92%; the accession number of the most similar entry in NRAA is 
BAA03369.1; the name or description, and species, of the most similar protein in 
10 NRAA is: Calpain [Rattus norvegicus]. 

SGPr210, SEQ ID NO:10, SEQ ID NO:45 encodes a protein that is 708 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain family 

15 cysteine protease; Peptidase_C2, firom amino acid 45 to amino acid 341. The 

positions within the HMMR profile that match the protein sequence are Sxym profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain IQ, amino acids 353-499, profile from 1-163. Also 
one EF hand motif at amino acids 613-641; EF hand matches firom 1-26 of profile. . 

20 The results of a Smith Waterman search (PAMIOO, gap open and extend penalties of 
12 and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore » 0; number of identical amino acids 
= 569; p^ent identity = 79%; percent similarity = 86%; the accession number of 
the most similar entxy in NRAA is CAC10066.1; the name or description, and 

25 species, of the most similar proteui in NRAA is: Calpain 12 [Mus musculus]. 

SGPt290, SEQ ID NO:l 1, SEQ BO NO:46 encodes a protein that is 71 1 amino acids 
long. It is classified as a Cysteinq)rotease, of the Pq)C2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain £unily 
30 cysteine protease; P^tidase_C2, Scorn amino acid 43 to amino acid 346. The 
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positions within fhe HMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain HI, amino acids 347-490, profile firom 1-163, Also 
two EF hand motifs at amino acids 561-593 and 595-622; EF hands match fix>m 1- 
5 26 of profile. . The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 6.20E- 
103; niunber of identical amino acids = 256; percent identity = 39%; percent 
similarity = 56%; the accession number of the most similar entry in NRAA is 
1 0 AAD34601 . 1 ; the name or description, and species, of the most similar protein in 
NRAA is: Lens-specific calpain Lp82 [Oiyctolagus cimiculus]. 

SGPrl 16, SEQ ID NO: 12, SEQ ID NO:47 encodes a protein that is 702 amino acids 
^ long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, firom amino acid 42 to amino acid 341. The 
positions within the HMMR profile that match the protein sequence are fix)m profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subimit, domain m, amino acids 352-510, profile from 1-163. Also 

20 two EF hand motifs at amino acids 577-605 and 607-635; EF hands match fi^om 1- 
26 of profile. . The results of a Smith Waterman search (FAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded fhe following results: Pscore = 0; 
number of identical amino acids = 702; percent identity = 100%; percent similarity = 

25 100%; the accession number of tte most similar entry in NRAA is NP_008989.1; 
the name or description, and species, of the most similar protein in NRAA is: 
Calpain 11 [Homo sapims]. 

SGPr003, SEQ ID NO:13, SEQ ID NO:48 encodes a protein that is 513 amino acids 

30 long. It is classified as a Cysteineprotease, of the P^C2 family. The protease 
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domain in this protein matches the hidden Maikov profile for a Calpain family 
cysteine protease; Peptidase_C2, fiom amino acid 13 to amino acid 322. The 
positions within the HMMR profile that match the protein sequence are fix>m profile 
position 1 to profile position 344. Other domains identified within this protein are: 
5 Calpain large subimit, domain HI, amino acids 338-494, profile fi-om 3-163.. The 
results of a Smith Waterman search (P AMI 00, gap open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = 0; number of identical amino acids 
= 513; percent identity = 100%; percent similarity = 100%; the accession nvimber of 
10 the most similar entry in NRAA is NP__075574.1; the name or description, and 
species, of the most similar protein in NRAA is: Calpain 10 [Homo sapiens]. 

V 

SGPr016, SEQ ID NO:14, SEQ ID NO:49 encodes a protein that is 281 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 

1 S domain in this protein matches the hidden Markov profile for a Reprolysm family 
propeptide, Pep_M12B_propep, fi*om amino acid 58 to amino acid 175. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 1 19. Other domains identified within this protein are: 
none. The results of a Smith Waterman search (PAMIOO, gap open and extend 

20 penalties of 12 and 2) of the public database of anuno acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1.30Ep*89; number of 
identical amino acids - 215; percent identity = 52%; percent similarity = 58%; the 
accession number of the most similar entry in NRAA is S47656; the^name or 
description, and species, of the most similar protein in NRAA is: tMDC II (ADAM 

25 5-like) protein - crab-eating macaque. 

SGPr352, SEQ ID NO: 15, SEQ ID NO:50 encodes a protein that is 1 103 amino 
acids long. ItisclassifiedasaMetalloprotease, of the ADAM family. The protease 
domain hi this protein matches the hidden Markov profile for a Reprolysin (M12B) 
30 &mily zmc metalloprotease, fiom amino acid 239 to amino acid 457. The positions 
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within the HMMR profile that match the protein sequence are from profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, from amino acids 90-201, matching profile from 1- 
119. Also five Thrombospondin type 1 domains from 551-601, 829-884, 888-944, 
5 946-1002, 1007-1057. All thrombospondin type 1 domains match profile from 1- 
54.. The resiilts of a Smith Waterman search (PAMl 00, gap open and extend 
penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 0; number of identical 
amino acids = 1072; percent identity = 100%; percent similarity = 100%; the 
10 accession nimiber of the most similar entry in NRAA is AAG35563.1; the name or 
description, and species, of the most similar protein in NEIAA is: Zinc 
metallpendopeptidase [Homo sapiens]. 

SGPr050, SEQ ID NO:16, SEQ ID NO:51 encodes a protein that is 1224 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
&mily zinc metalloprotease, from amino acid 292 to amino acid 495. The positions 
within the HMMR profile that match the protein sequence are fiiom profile position 
3 to profile position 203. Other domains identified within this protein are: 
Reprolysin femily propeptide from 1 1 1-235, matching profile from 1-119. Also has 
five Thrombospondin type 1 domains Scorn 590-640, 930-986, 990-1047, 1055- 
1 101, 1128-1 180.. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 6.80E- 
149; number of identical amino acids = 385; percent identity = 37%; percent 
similarity — 53%; the accession number of the most similar entry, in NRAA is 
AAG35563.1; the name or description, and species, of the most similar protein in 
NRAA is: Zinc metalloendopeptidase [Homo sapiens]. 



15 
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SGPr282, SEQ ID NO: 17, SEQ ID NO:52 encodes a protein that is 731 amino adds 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin family 
propeptide, Pep_M12Bjpropq>, firom amino acid 75 to amino acid 190. The 
5 positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 119. Other domains identified within this protein are: 
Disintegrin domain at amino acids 415-487; matches profile fi-om 4-86. Also EGF- 
like domain at amino acids 633-66 1 .. The results of a Smith Waterman search 
(P AMI 00, gap open and extend penalties of 12 and 2) of the public database of 

10 amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 0; number of identical amino acids = 619; percent identity = 85%; 
percent similarity = 91%; the accession number of the most similar entry m NRAA 
is 152361; the name or description, and species, of the most similar protein in 
NRAA is: Metalloproteinase-like, disintegrin-like, cysteine-rich protein IVa [crab- 

1 5 eating macaque] . 

SGPr046, SEQ ID NO:l 8, SEQ ID NO:53 encodes a protein that is 934 amino acids 
long. ItisclassifiedasaMetalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 

20 family zinc metalloprotease, from amino acid 1 to amino add 194. The positions 
within the HMMR profile that match the protein sequence are fiom profile position 
13 to profile position 203. Other domains identified within this protein are: Six 
Thrombospondin type 1 domains at 289-339, 569-627, 634-687, 689-736, 769-828, 
844-890.. The results of a Smith Waterman search (PAMIOO, open and extend 

25 penalties of 12 and 2) of the public database of amino add sequences (NRAA) with 
diis protein sequence yielded the following results: Pscore = l.lOE-162; number of 
identical anuno acids = 320; percent identity = 39%; percent similarity = 56%; the 
accession number of the most similar entry in NRAA is AAG35563. 1; the name or 
description, and species, of the most sinnlar protein in NRAA is: Zinc 

30 metalloendopeptidase [Homo s^iens]. 
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SGPr060, SEQ ID NO:19, SEQ ID NO:54 encodes a protein that is 1428 amino 
acids long. It is classified as a MetaUoprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile fi>r a Reprolysin (M12B) 
5 family zmc metaUoprotease, fix)m amino acid 639 to amino acid 860. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, Pq)_M12Bjpropep firom amino acids 502-615. 
Matches profile fi-om 1-119. Also has one thrombospondin type 1 domain fi-om 

10 954-1004, matching profile fi-om 1-54.. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the pubUc database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 5.20E-87; number of identical amino acids = 250; percent identity 
= 39%; percent similarity = 55%; the accession number of the most similar entry in 

15 NELAA is NP_055087.1; the name or description, and species, of the most similar 
protein in NRAA is: Disintegrin-like and metalloprotease with thrombospondin type 
1 motif, 7 [Homo sapiens]. 



SGPr068, SEQ ID NO:20, SEQ ID NO:55 encodes a protein that is 1 186 amino 
20 acids long. It is classified as a Metalloprotease, of the ADAM fiimily. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, fix>m amino acid 261 to amino add 460. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
3 to profile position 203. Other don[iains identified within this protein are: 
25 Reprolysin fsaxnly propeptide, Pq)_M12B_j)ropep firom amino acids 120-240, 
matching profile firom 1-1 19. Also has four thrombospondin type 1 domains 
between 556 - 102L. The results of a Smith Waterman search (PAMIOO, gap open 
and extend penalties of 12 and 2) of the public database of amino acid sequences 
(^JRAA) with this protein sequence yielded the following results: Pscore = 0; 
30 number of identical amino acids = 624; percent identity = 64%; percent similarity = 
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77%; the accession number of the most similar entry in NRAA is Ol 5072; the name 
or description, and species, of the most similar protein in NRAA is: ADAM-TS 3 
PRECURSOR [Homo sapiens] . 

5 SGPr096, SEQ ID NO:21, SEQ ID NO:56 encodes a protein that is 1935 amino 

acids long. It is classified as a Metalloprotease, of the ADAM femily. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 293 to amino acid 499. The positions 
within the HMMR profile that match the protein sequence are fix>m profile position 

10 1 to profile position 203. Other domains identified within this protein are: 

Reprolysin family propeptide, Pep_M12B__propep firom anoino acids 1 12-242, 
matching profile firom 1-1 19. Also has 13 thrombospondin type 1 domains between 
589 - 1733.. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 

1 5 (NEIAA) with this protein sequence yielded the following results: Pscore = 0; 

number of identical amino acids = 1465; percent identity = 100%; percent similarity 
= 100%; the accession number of the most similar entry in NEIAA is BAA92550.1; 
the name or description, and species, of the most similar protein in NRAA is: 
KIAA1312 protein [Homo sapiens]. 

20 

SGPrll9, SEQ ID NO:22, SEQ ID NO:57 encodes aprotein that is 1505 amino 
adds long. It is classified as a Metalloprotease, of the ADAM &mily. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, firom amino acid 259 to amino acid 467.- The positions 

25 within the HMMR profile that match the protein sequence are firom proiSle position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin &mily propeptide, Pep_M12B_propep from zxnmo adds 92-215, 
matching profile Scorn 1-1 19. Also has eight thrombospondin type 1 domains 
between 561 - 1416.. The results of a Snuth Waterman search (PAMIOO, g£^ open 

30 and extend penalties of 12 and 2) of the public database of amino acid sequences 
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(NEIAA) with this protein sequrace yielded the following results: Pscore = 0; 
number of identical amino acids = 699; percent identity = 53%; percent similarity = 
70%; the accession numb^ of the most similar ^try in NRAA is BAA92550.1; the 
name or description, and species, of the most similar protein in NRAA is: 
5 KIAA1312 (ADAMS 9-like) protein [Homo sapiens]. 



SGPrl43, SEQ ID NO:23, SEQ ID NO:58 encodes a protein that is 882 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Rqprolysin (M12B) 

10 family zinc metalloprotease, from amino acid 275 to amino acid 478. The positions 
within the HMMR profile that match the protein sequence are Scorn profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, PepJM[12B_propep from amino acids 145-263, 
matching profile fi-om 1-1 19. Also has Disintegrin motif 495-570.. The results of a 

15 Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 0; number of identical amino acids = 726; 
percent identity - 99%; percent similarity — 99%; the accession number of the most 
similar entry in NRAA is CAC 16509.2; the name or description, and species, of the 

20 most similar protein in NRAA is: Novel disintegrin and reprolysin metalloproteinase 
[Homo sapiens]. 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 encodes a protein that is 978 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 

25 domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 243 to amino acid 452. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin fiimily propeptide, Pep_M12B__propep 6om amino acids 92-206, 

30 matching profile fix)m 1-1 19. Also has three Thrombospondin type I'domains from 
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amino acids 545 to 978. Also has Glucose-6-phosphate dehydrogenase motif.at 855- 
878.. The results of a Smith Waterman search (P AMI 00, gap open and extend 
penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1.80E-264; number of 
5 identical amino acids = 465; percent identity = 50%; percent similarity = 67%; the 
accession number of the most similar entry ia NRAA is XP_012978.1; the name or 
description, and species, of the most similar protein in NRAA is: ADAMS-1 
preproprotein [Homo sapiens]. 

10 SGPr281, SEQ ID NO:25, SEQ ID NO:60 encodes a protein that is 1094 amino 

acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Maikov profile for a Reprolysin (M12B) 
family zinc metalloprotease, fi-om amino acid 317 to amino acid 432. The positions 
within the HMMR profile that match the protein sequence are firom profile position 

15 89 to profile position 203. Other domains identified within this protein are: Six 
Thrombospondin type 1 domains firom amino acid 346 to 1030.. The results of a 
Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 4.4e-075; number of idoitical amino acids = 

20 287; percent identity = 39%; porcent similarity = 55%; the accession number of the 
most similar entry in NRAA is NP___1 12217.1; the name or description, and species, 
of the most similar protein in NRAA is: ADAMTS 12 [Homo sapiens]. 

SGPr075, SEQ ID NO:26, SEQ ID NO:61 encodes a protein that is 125 amino acids 
25 long. It is classified as a Metalloprotease, of the ADAM family. The protease 

domain in this protein matches the hidden Maikov profile for a Reprolysin (M12B) 
family zinc metalloprotease, &om amino acid 1 to amino acid 123. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
14 to profile position 203. Other domains identified within this protein are: none. 
30 The results of a Smith Watennan search (PAMIOO, open and extend penalties of 
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12 and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = l.lOE-54; number of identical 
acnino acids = 98; percent identity = 65%; percent similarity = 73%; the accession 
number of the most similar entry in NRAA is CAC18729; the name or description, 
5 and species, of the most similar protein in NRAA is: Metalloprotease/disintegrin 
[Rattus norvegicus]. 

SGPr292, SEQ ID NO:27, SEQ ID NO:62 encodes a protein that is 569 amino acids 
long. It is classified as a Metalloprotease, of the PepMlO family. The protease 

10 domain in this protein matches the hidden Markov profile for a Peptidase_M10, 

Matrbdn, fi-om amino acid 56 to amiao acid 267. The positions within the HMMR 
profile that match the protein sequence are firom profile position 1 to profile position 
171. Other domains identified within this protein are: Also has four Hemopexin 
domains at amino acids 333-391, 394-449, 451-499, 506-549.. The results of a 

15 Smith Waterman search (P AMI GO, gap open and extend penalties of 12 and 2) of 
die public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 6.00E-137; number of identical amino acids 
= 333; percent identity = 57%; percent similarity = 74%; Hie accession number of 
the most similar entry in NRAA is AAC21447.1; the name or description, and 

20 species, of the most similar protein in NRAA is: Matrix metalloproteinase pCenopus 
laevis], 

SCTr069, SEQ ID NO:28, SEQ ID NO:63 encodes a protein that is 743 amino acids 
long. It is classified as a Metalloprotease, of the Pq)M13 &mily. The protease 

25 domain in this protein matches the hidden Markov profile for a Peptidase family 
M13, Scorn amino acid 535 to amino acid 742. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
225. Other domains identified within this protein are: None. The results of a Smith 
Watennan search (PAMIOO, gap open and extend penalties of 12 and 2) of the 

30 public database of amino acid sequences (NRAA) with this protein sequence yielded 
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the following results: Pscore = 0; number of identical amino acids = 581; percOTt 
identity = 78%; percent similarity = 90%; the accession number of the most shnilar 
entry in NRAA is AAGl 8446. 1 ; the name or description, and species, of the most 
similar protein in NRAA is: Nqprilysin-like peptidase alpha [Mus musculus]. This 
5 protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal pqptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sonnhammer, et al Proc. 
of Sixth Int Conf. on IntelUgent Systems for Molecular Biology, p 175-182 AAAI 
Press, 1998.) 

10 

SGPr212, SEQ ID NO:29, SEQ ID NO:64 encodes a protein that is 909 amino adds 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
Ml, from amino acid 275 to amino acid 306. The positions within the HMMR 

15 profile that match the protein sequence are from profile position 343 to profile 

position 374. Other domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 1.40E-31; number of identical amino acids = 

20 55; percent identity = 77%; percent similarity = 87%; the accession number of the 
most similar entry in NRAA is BAB25647.1; the name or description, and species, 
of the most similar protein in NRAA is: Probable zinc metal protemase [Mus 
musculus]. 

25 SGPr049, SEQ ID NO:30, SEQ ID NO:65 encodes a protein that is 990 amino acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
Ml , &om amino acid 98 to amino acid 506. The positions within the HMMR profile 
that match the protein sequence are from profile position 1 to profile position 441 . 

30 Other domains identified within this protein are: None. The results of a Smith 
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Waterman search (P AMI 00, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 4.10E-220; ninnber of identical amino acids = 375; 
percent identity = 68%; percent similarity = 79%; the accession number of the most 
5 similar entry in NRAA is BAB29490.1 ; the name or description, and species, of the 
most similar protein in NRAA is: Putative aminopeptidase [Mus musculus]. This 
protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal peptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sonnhammer, et al Proc. 
10 of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p 1 75-1 82 AAAI 
Press, 1998) 

SGPr026, SEQ ID NO:31, SEQ ID NO:66 encodes a protein that is 650 woaiao acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 

1 5 domain in this protein matches the hidden Maikov profile for a Peptidase family 

Ml, from amino acid 32 to anuno acid 417. The positions within the HMMR profile 
that match the protein sequence are 6om profile position 1 to profile position 441 . 
Other domains identified within this protein are: None. The results of a Smifli 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 

20 public database of amino acid sequences (NRAA) with this protein sequence yielded 
. the following results: Pscore = 0; number of identical amino acids = 650; percent 
identity = 100%; percent similarity = 100%; ttie accession number of the most 
similar entry in NRAA is AAH01064; the name or description, and species, of the 
most similar protein in NRAA is: Hypothetical protein DKFZpS47H084 [Homo 

25 salens]. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 encodes a protdn fliat is 724 amino acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the hiddm Markov profile for a Peptidase family 
30 Ml, firom amino acid 194 to amino acid 444. The positions within th^ HMMR 
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profile that match the protein sequence are from profile position 161 to profile 
position 441 . Other domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequmces (NEAA.) with this protein sequence 
5 yielded the following results: Pscore = 1 .90E-276; number of identical amino acids 
= 493; percent identity = 100%; percent similarity = 100%; the accession nimiber of 
the most similar entry in NRAA is AAG22080. 1 ; the name or description, and 
species, of the most similar protein in NRAA is: RNPEP-like protein [Homo 
sapiens]. 

10 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 encodes a protein that is 507 amino acids 
long. It is classified as a Metalloprotease, of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Pq)tidase_M20 , 
from amino acid 106 to amino acid 450. The positions within the BQVlMR profile 

15 that match the protein sequence are fix>m profile position 42 to profile position 368. 
Other domains identified within this protein are: None. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 7.50E-202; number of identical amino acids = 310; 

20 percent identity = 100%; percent similarity = 100%; tiie accession number of the 

most similar entry in NRAA is AAH04271 .1 ; the name or description, and species, 
of the most similar protein in NRAA is: Hypothetical protein [Homo sapiens]. 

SGPrl54, SEQ ID NO:34, SEQ ID NO:69 encodes a protein that is 473 amino acids 
25 long. It is classified as a Metalloprotease of the PepM20fimiily. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase_M20, 
Scorn amino acid 55 to amino acid 286. The positions within the HMMR profile that 
match the protein sequence are firom profile position 1 to profile position 247. Other 
domains identified within this protein are: None. The results of a Smith Watemian 
30 search (PAlMIOO, gap open and extend penalties of 12 and 2) of the public database 
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A 



of amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 1.90E-28; number of identical amino acids = 122; percent identity 
= 31%; percent similarity = 48%; the accession number of the most similar entry in 
NRAA is AAK22721.1; the name or description, and species, of the most similar 
5 protein in NRAA is: M20/M2S/M40 family peptidase [Caulobacter crescentus]. 

SGPrOSS, SEQ ID NO:35, SEQ ID NO:70 encodes a protein that is 475 amino acids 
long. It is classified as a Metalloprotease of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase_M20, 

10 fi-om amino acid 22 to amino acid 417. The positions within the HMMR profile that 
match the protein sequence are from profile position 1 to profile position 368. Other 
domains identified within this protein are: None. The results of a Smith Waterman 
search (P AMI 00, gap open and extend penalties of 12 and 2) of the public database 
of amino acid sequences (NRAA) with this protein sequence yielded the following 

15 results: Pscore = 9.8e-315; number of identical amino acids = 475; percent identity = 
100%; percent similarity = 100%; the accession number of the most similar entry in 
NRAA is XP_008819.1; the name or description, and species, of the most similar 
protein in NRAA is: Hypothetical protein FLJ10830 [Homo s£q)iens]. 

20 

EXAMPLE 3: Isolation of cDNAs Encoding Mammalian Proteases 
Materials and Methods 
Identification of novel clones 

Total RNAs are isolated using the Guanidine Salts/Phenol extraction 

25 protocol of Chomczynski and Sacchi (P. Chomczynski and N. Sacchi, Anal 

Biochem. 162:156 (1987)) from primary human tumors, normal and tumor cell lines, 

nonnal human tissues, and sorted human hematopoietic cells. These RNAs are used 

to generate single-stranded cDNA using the Superscript Preamplification System 

(GmCO BRL, GaithBrsbur& MD; Gerard, GF et al. (1989), FOCUS 11, 66) under 

30 conditions recommended by the manufacturer. A typical reaction uses 1 0 ^g total 
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RNA with 1.5 oligo(dT)i2.i8 in a reaction volume of 60 ^L. The product is 
treated with SNaseH and diluted to 100 \iL with H2O. For subsequent PGR 
amplification, 1-4 of this sscDNA is used in each reaction. 

Degenerate oligonucleotides are synthesized on an Applied Biosystems 3948 
5 DNA synthedzer using established phosphoramidite chemistry, precipitated with 
ethanol and used unpurified for PGR. These primers are derived fiom the sense and 
.antiseose strands of conserved motifs within the catalytic domain of several 
proteases. Degenerate nucleotide residue designations are: N = A, C, G, or T; R = 
A or G; Y = C or T; H = A, C or Tnot G; D = A, GorT not C; S = C or G; and W = 
10 AorT, 

PGR reactions are performed using degenerate primers applied to multiple 
single-stranded cDNAs. The primers are added at a final concentration of 5 
each to a mixture containing 10 mM TrisHCl, pH 8.3, 50 mM KCl, 1.5 mM MgCb, 
200 |LiM each deoxynucleoside triphosphate, 0.001% gelatin, 1.5 U AmpliTaq DNA 

15 Polymerase (Perkin-'Elmer/Cetus), and 1-4 cDNA. Following 3 min denaturation 
at 95 °C, the cycling conditions are 94 for 30 s, 50 °G for 1 min, and 72 °C for 1 
min 45 s for 35 cycles. PGR fragments migrating between 300-350 bp are isolated 
from 2% agarose gels using the GeneGlean Kit (Bio 101), and T-A cloned into tiie 
pCRU vector (Invitrogen Corp. U.S.A.) according to the manufacturer's protocol. 

20 Colonies are selected for mini plasmid DNA-preparations using Qiagen 

colmnns and the plasmid DNA is sequenced using a cycle sequencing dye- 
tenninator kit with AmpliTaq DNA Polymerase, FS (ABI, Foster City, CA). 
Sequencing reaction products are run on an ABI Prism 377 DNA Sequencer, and 
analyzed using the BLAST alignment algorithm (Altschul, S.F. et aL, J.MoLBioL 

25 215: 403-10). 

Additional PGR strategies are employed to connect various PGR fragments 
or ESTs using exact or near exact oligonucleotide primers. PGR conditions are as 
described above except the annealing temperatures are calculated for each oligo pair 
using the formula: Tm = 4(G+C>+2(A+T). 



163 



wo 01/83782 



PCTAJSOl/14431 



Isolation of cDNA clones : 

Human cDNA libraries are probed with PGR or EST fragments 
corresponding to protease-related genes. Probes are ^^P-labeled by random priming 
and used at 2x10^ cpm/mL following standard techniques for library screening. Pre- 
5 hybridization (3 h) and hybridization (overnight) are conducted at 42 °C in 5X SSC, 
5X Denhart's solution, 2.5% dextran sulfate, 50 mM Na2P04/NaHP04, pH 7.0, 50% 
formamide with 100 mg/mL denatured sahnon sperm DNA. Stringent washes are 
performed at 65 ""C in O.IX SSC and 0.1% SDS. DNA sequencing is carried out on 
both strands using a cycle sequencing dye-terminator kit with AmpUTaq DNA 
10 Polymerase, FS (ABI, Foster City, CA). Sequencing reaction products are run on an 
ABI Prism 377 DNA Sequencer. 

EXAMPLE 4: Expression Analysis of Mammalian Proteases 
Materials and Methods 

15 Northern blot analysis 

Northern blots are prepared by running I0\xg total RNA isolated from 60 
human tumor cell lines (such as HOP-92, EKVX, NCI-H23, NCI-H226, NCI- 
H322M, NCI-H460, NCI-H522, A549, HOP.62, OVCAR-3, OVCAR-4, OVCAR-5, 
OVCAR-8, IGROVl, SK-OV-3, SNB-19, SNB-75, U251, SF-268, SF-295, SF-539, 

20 CCRF-CEM, K-562, MOLT-4, HL-60, RPMI 8226, SR, DU-145, PC-3,'HT-29, 
HCC-2998, HCT-116, SW620, Colo 205, HTC15, KM-12, UO-31, SN12C, A498, 
CaKil, RXF-393, ACHN, 786-0, TK-10, LOX IMVI, Mahne-3M, SK-MEL-2, SK- 
MEL-5, SK-MEL-28, UACC-62, UACC-257, M14, MCF-7, MCF-7/ADR RES, 
Hs578T, MDA-MB-231, MDA-MB-435, MDA-N, BT-549, T47D), ftom hunian 

25 adult tissues (such as thymus, lung, duodenum, colon, testis, brain, cerebellum, 
cortex, salivary gland, liyer, pancreas, kidney, spleen, stomach, uterus, prostate, 
skeletal muscle, placmta, mammary gland, bladder, lymph node, adipose tissue), 
and 2 human fetal normal tissues (fetal liver, fetal brain ), on a denaturing 
formaldehyde 1.2% agarose gel and transferring to nylon membranes. 

164 



wo 01/83782 



PCTAJSOl/14431 



Filters are hybridized with random primed [a P]dCTP-labeled probes 
synthesized Scorn the inserts of several of the protease genes. Hybridization is 
performed at 42 °C overnight in 6X SSC, 0.1% SDS, IX Denhardt's'soludon, 100 
iigfmL denatured herring sperm DNA with 1-2 x 10^ cpm/mL of ^^-labeled DNA 
5 probes. The filters are washed in O.IX SSC/0.1% SDS, 65 ^C, and exposed on a 
Molecular Dynamics phosphorimager. 

Quantitative PGR analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 

10 Single stranded cDNA is synthesized from 10 ^g of each RNA as described above 
using the Siq)erscript PreampUfi'cation System (GibcoBRL). These single strand 
templates are then used in a 25 cycle PGR reaction with primers specific to each 
clone. Reaction products are electrophoresed on 2% agarose gels, stained with 
ethidium bromide and photographed on a UV light box. The relative intensity of the 

15 STK-specific bands were estimated for each sample. 

DNA Arrav Based Expression Analysis 

Plasmid DNA array blots are prepared by loading 0.5 |ag denatured plasmid 
for each protease on a nylon membrane. The [y^^P]dCTP labeled single stranded 

20 DNA probes are synthesized from the total RNA isolated from several human 
immune tissue sources or tumor cells (such as thymus, dendrocytes, mast cells, 
monocytes, B cells (primary, Jurkat, RPMI8226, SR), T cells (CD8/CD4+, THl, 
TH2, CEM, MOLT4), BC562 (megakaryocytes). Hybridization is perfonned at 42 °C 
for 16 hours in 6X SSC, 0.1% SDS, IX Denhardfs solution, 100 p.g/mL denatured 

25 herring sperm DNA with 1 0^ cpm/mL of [y^^P]dCTP labeled single stranded probe. 
The filters are washed in O.IX SSC/O.r/o SDS, 65 °C, and exposed for quantitative 
analysis on a Molecular Dynamics phosphorimager. 
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EXAMPLES: Protease Gene Expression 

Vector Construction 

Materials and Methods 

Expression Vector Construction 
5 Expression constructs are generated for some of the hxnnan cDNAs 

includiog: a) full-length clones in a pCDNA expression vector, and b) a GST-fusion 
construct containing the catalytic domain of the novel protease fused to the C- 
terminal end of a GST expression cassette; and c) a full-length clone containing a 
mutation within the predicted polypeptide cleaving site within the protease domain, 
10 inserted in the pCDNA vector . 

These mutants of the protease migjit function as dominant negative 
constructs, and will be used to elucidate the function of these novel proteases. 

EXAMPLE 6: Generation of SpecijSc Immunoreagents to Proteases 
15 Materials and Methods 

Specific immunoreagents are raised in rabbits against KLH- or MAP- 

conjugated synthetic peptides corresponding to isolated protease polypeptides. C- 

terminal peptides were conjugated to KLH wifh glutaraldehyde, leaving a finee C- 

terminus. Internal peptides were MAP-conjugated with a blocked N-rterminus. 
20 Additional immunoreagents can also be generated by immunizing rabbits with the 

bacterially expressed GST-fusion proteins containing the cytoplasmic domains of 

each novel PTK or STK. 

The various inmiune sera are first tested for reactivity and selectivity to 

recombinant protein, prior to testing for endogenous sources. 

25 

Western blots 

Proteins in SDS PAGE are transferred to immobilon membrane. The 
washing buffer is PBST (standard phosphate-buffered saline pH 7.4 + 0.1% Triton 
X-100). Blockmg and antibody incubation buffer is PBST +5% milk. Antibody 
30 dilutions are varied from 1 : 1000 to 1 :2000. 
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EXAMPLE 7: Recombinant Expression and Biological Assays for Proteases 
Materials and Methods 

Transient Hyp ression of Proteases in MaTmnalian rells 
5 The pcDNA expression plasmids (10 |ag DNA/100 mm plate) containing the 

protease constructs are introduced into 293 cells with lipofectamine (Gibco BRL). 
After 72 hours, the cells are harvested in 0.5 mL solubilization buffer (20 mM 
HEPES, pH 7.35, 150 mM NaCl, 10% glycerol, 1% Triton X-100, 1.5 mM MgCb, 1 
mM EGTA, 2 mM phenylmethylsulfonyl fluoride, 1 ng/mL aprotinin). Sample 

10 aUquots are resolved by SDS polyacrylamide gel electrophoresis (PAGE) on 6% 
acrylamide/0.5% bis-acrylamide gels and electrophoretically transferred to 
nitrocellulose. Non-specific binding is blocked by preincubating blots in Blotto 
(phosphate buffered saline containing 5% w/v non-fat dried milk and 0.2% v/v 
nonidet P-40 (Sigma)), and recombinant protein is detected using the various anti- 

15 peptide or anti-GST-fiision specific antisera. 

In Vitro Protease Assays 

In vitro Protease Assay Using Fluorogenic Peptides 

Assays are carried out using a spectrofluorometer, such as Perkin-Ehner 

20 204S. The standard reaction mixtures (100 ^1) contains 200 mM Tris-HCl, pHS.S, 

* and 200 (iM fluorogenic peptide substrate. After enzyme addition, reaction mixtures 

are incubated at 37 for 30 min and terminated by addition of 1 .9 ml of 125 mM 

ZnS04 (Brenner, C, and Fuller, R. S., 1992, Proc. Natl Acad. Sci. U. S. A 89:922- 

926). The precipitate is remoyed by cmtrifiigation for 1 min in a microcentrifuge 

25 (1 5,000 X g), and the rate of product (7-amino-4-methyl-coumarin) released into the 

supernatant solution is determined fluorometrically [ (excitation) = 385 nm, 

(emission) = 465 imi]. Examples of substrates used in the literature include: Boc- 

Gly-Arg-Arg-4-metiiylcomnaryl-7-amide (MCA), Boc-Gln-Arg-Arg-MCA, Z-Arg- 

Arg-MCA, and pGlu-Arg-Thr-Lys-Axg-MCA. Stock solutions (100 mM) are 

30 prq>ared by dissolving peptides in dimethyl sulfoxide that are then diluted in water 
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to 1 mM working stock before use. (Detaik of this assay can be found in: R. Yosuf, 
et aL J. Biol Otem., Vol. 275, Issue 14, 9963-9969, April 7, 2000 which is 
incorporated herein by reference in its entirety including any figures, tables, or 
drawings.) 

5 

Protease assay in intact cells using fluorogenic peptides- 

Calpain activity is measured by the rate of generation of the fluorescent 
product, AMC, fiTom intracellular thiol-conjugated Boc-Leu-Met-CMAC (Rosser, B. 
G., Powers, S. P., and Gores, G. J. (1993) J. Biol Chem, 268, 23593-23600). Cells 

10 are dispersed, grown on glass coverslips, continuously superfused with physiologic 
saline solution at 37 ^C, and sequentially imaged with a quantitative fluorescence 
imaging system. At t = 0, Boc-Leu-Met-CMAC (10 pM, Molecular Probes) is 
introduced into the si^erfiision solution, and mean fluorescence intensity (excitation 
350 nm, emission 470 nm) of individual cells is measured at 60-s intervals. At 10 

15 min, TNF- (30 ng/ml) is added to the siq>erfusion solution with 10 jiM Boc-Leu- 
Met-CMAC. The slope of the fluorescence change with respect to time represents 
the intracellular calpain activity (Rosser, et al, 1993, J. Biol Chem. 268:23593- 
23600). For calpain assays in whole cell populations, suspension cultures of cells 
are loaded with 10 ^M Boc-Leu-Met-CMAC, and changes in intracellular 

20 fluorescence are measured prior to and after TNFalpha addition at 37 ^C using a 
FACS Vantage system. Cellular fluorescence of AMC is measured using a 360-mn 
excitation filter and a 405-nm long-pass emission filter. (Details of this assay can be 
found in: Han, et al, 1999, JBiol Chem, 274:787-794 which is incorporated herein 
by reference in its entirety including any figures, tables, or drawings) 

25 

Protease assav using chromoeenic substrates 

The proteolytic activity of enzymes is measured using a commercially 

available assay system (Athena Environmental Sciences, Inc.). The assay employs a 

universal substrate of a dye-protein conjugate cross linked to a matrix. Protease 

30 activity is detmnined spectiophotometrically by measuring the absorbance of the 
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dye released from the matrix to the supematant. Reaction vials containing the 
enzyme and substrate are incubated for 3 h at 37 °C, The activity is measured at 
different incubation times, and reactions are terminated by adding 500 \il of 0.2 N 
NaOH to each vial. The absorbance of the supematant in each reaction vial is 
5 measured at 450 nm. The proteolytic activity is monitored using 10 p.1 

(approximately 10 ^g) of purified protein incubated with 5 jxg of -casein (Sigma) in 
50 mM Tris-HCl (pH 7.5) for 30 min, 1 h or 2 h at 37 °C. The reaction products are 
resolved by SDS-polyacrylamide gel electrophoresis and proteins visualized by 
staining with Coomassie Blue (Details of this assay can be found in: Faccio, et al, 
10 2000, J Biol Chem, 275:2581-2588 which is incorporated herein by reference in its 
entirety including any figures, tables, or drawings). 

Protease assav using radiolabeled substrate bound to membranes- 

Unlabeled protease is mixed with radiolabeled substrate-containing 

15 membranes in buffer (1 00 mM HEPES, 100 mM NaCl, 125 )xM magnesium acetate, 
125 pM zinc acetate, pH 7.5) and incubated at 30 °C. Typically, each reaction had a 
final volume of 80-100 ^I. Each reaction is nomialized to the same final 
concentration of lysis buffer components (25 mM Tris, 0.1 M soifoitol, 0.5 mM 
EDTA, 0.01% NaNs, pH 7.5) because the amount of membranes added to each 

20 reaction is varied. To exanune metal ion specificity, reactions are assembled 

without substrate and pretreated with 1.125 mM 1,10-orthophenanthroline for 20 
min on ice. Subsequently, metal ions and substrate-containing membranes are 
added, and reactions are initiated by incubation at 30 ^C; the additions result in 
dilution of the l,10-orth6phenanthn)line to a final concentration of 1 mM. The metal 

25 ions are added in the form of acetate salts fix>m 25-100 mM stock solutions (Zn^^, 
Mg^, Cu^"**, Co^, or Ca^"^ that are first acidified with 2 mM concentrated HCl and 
then neutralized with 1 mM HEPES, pH 7.5; this step is necessary to achieve full 
solubilization of zinc acetate. For analysis by immunoprecipitation, samples are 
diluted 10-20X with inomunoprecipitation buffer (Berkower, C, andMichaelis, S. 

30 (1991) EMBOJ. 10:3777-3785) containing 0.1% SDS, cleared of insoluble material 
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(13,000 X g for 5-10 xnin at 4 ^C), and immunoprecipitated with substrate-specific 
antibody. Alternatively, sanq}les are solubilized by SDS (final concentrations 0.5%), 
boiled for 3 mm, and directly immunoprecipitated after dilution with 
immxmoprecipitation buffer. Immxmoprecipitates are subjected to SDS- 
5 polyacrylamide gel electrophoresis as described, fixed for 7 min with 20% 

trichloroacetic acid, dried, and exposed to a Phosphorlmager screen for detection 
and quaatitation (Molecular Dynamics, Sunnyvale, CA). All of the above reagents 
can be purchased firom Sigma. (Details of this assay can be foimd in: Schmidt, et 
al,, 2000, J Biol Cherrty 275:6227-6233 which is incorporated herein by reference in 

10 its entirety including any figures, tables, or drawings). Variation of this assay to 
apply to substrate not bound to membrane is straightforward. 

A comprehensive discussion of various protease assays can be foimd in: The 
Handbook of Proteolvtic Enzymes by Alan J. Barrett (Editor), Neil D. RawUngs 
(Editor), J. Fred Woessner (Editor) (February 1998) Academic Press, San Diego; 

15 ISBN: 0-12-079370-9 (which is incorporated herein by reference in its entirety 
including any figures, tables, or drawings). 

Similar assays are performed on bacterially expressed GST-fiision constructs 
of the proteases. 

20 

EXAMPLE 8a: Chromosomal Localization of Proteases 

Materials And Methods 

Several sources were used to find information about the chromosomal localization of 

each of the genes described in this patent application. First, Tcytogenetic map 

25 locations of these contigs were found in the title or text of their Genbank record, or 

by inspection througji the NCBI human genome map viewer 

(http://www.ncbi.nIm.nili.gov/cgi'-bin/Entrez/humj5rch?). Alternatively, the 

accession number of a genomic oontig (identified by BLAST against NRNA) was 

used to query the Entrez Genome Browser 

30 (ht^://www-ncbi.n1ni nih .gov/PMGife/Genomes/MapView^HelpJitnil ), and the 
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cytogenetic localization was read from the NCBI data. A thorough search of 
available literature for the cj^ogenetic region is also made using Medline 
(ht1p://v\n^.ncbi.nIm.nih.gov/PubMed/niedlineJitml). References for association of 
the mapped sites with chromosomal amplifications foimd in human cancer can be 
5 found in: Knuutila, etal,. Am J Pathol, 1998, 152:1107-1123. 

Results 

The chromosomal regions for mapped genes are listed Table 2. The chromosomal 
positions were cross-checked with the Online Mendehan Inheritance in Man 

10 database (OMIM, http •7/www.ncbi.nka.nih. gov/htbin-post/ Qmimy , which tracks 
genetic information for many human diseases, including cancer. References for 
association of the mapped sites with chromosomal abnormalities found in himian 
cancer can be found in: Knuutila, et aL, Am J Pathol, 1998, 152:1107-1123. Athird 
source of information on mapped positions was searching published literature (at 

15 NCBI, http://www.ncbi.nhn.nih.gov/entre2/querv.fcgi) for documented association 
of the mapped position with human disease. 

The following section describes various diseases that map to chromosomal 
locations established for proteases included in this patent application. The protease 
20 polynucleotides of the present invention can be used to identify mdividuals who 

have, or are at risk for developing, relevant diseases. As discussed elsewhere in this 
application^ the polypeptides and polynucleotides of the present invention are useful 
in identifying compounds that modulate protease activity, and in turn ameUorate 
various diseases. 

25 * 
SGPrl40 SEQ ID NO: 1 Ip33/lpl3.3 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified by comparative genomic hybridization. (Hepatology. 1999 
Apr;29(4): 1208-14.) Chromosome 1 alterations in breast cancer: allelic loss on Ip 
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and Iq is related to lymphogenic metastases and poor prognosis. (Genes 
Chromosomes Cancer. 1992 Nov;5(4):31 1-20.). 

SGPrl97 SEQ ID NO:2 6p2Ll 
5 Genetic imbalances witih impact on survival in head and neck cancer patients. (Am J 
Pathol. 2000 Aug;157(2):369-75.). Systematic screening of the LDL-PLA2 gene for 
polymorphic variants and case-control analysis in schizophrenia. (Biochem Biophys 
Res Commun. 1997 Dec 29;241(3):630-5.) 

10 SGPrOOS SEQIDNO:3 lp33 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified by comparative genomic hybridization. (Hepatology. 1999 
Apr;29(4): 1208-14.) Chromosome 1 alterations in breast cancer: allelic loss on Ip 
and Iq is related to lymphogenic metastases and poor prognosis. (Genes 

15 Chromosomes Cancer. 1992 Nov;5(4):3 11-20.). 

SGPr078 SEQ ID NO:4 1 lpl5 

Use of horizontal ultrathin gel electrophoresis to analyze allelic deletions in 
chromosome band llplS.S in gliomas, ^euro-oncol. 2000 Jan;2(l):l-S.y. 

20 Loss of heterozygosity and heterogeneity of its appearance and persisting in the 

course of acute myeloid leukemia and myelodysplastic syndromes. (Leuk Res. 2001 
Jan;2S(l):4S-S3.). Chromosomal localization of two genes underlying late-infantile 
neuronal ceroid lipofuscinosis. (Neurogenetics. 1998 Mar;l(3):217-22.). 
The usher syndromes also map to this location. (Am J Med Genet. 1999 Sep 

25 24;89(3):158-66.) 

SGPr084.2 SEQ ID NO:5 12ql 1 

Fine genetic mapping of diffuse non-epidermolytic pahnoplantar keratoderma to 
chromosome 12ql l-ql3: exclusion of the mspped type n keratins. (Exp D^matol. 
30 1999 Oct;8(5):388-91.). 
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SGP1OO9 SEQIDNO:6 llq22 

Restricted chromosome brealqjoint sites on Ilq22-q23.1 and llq25 in various 
hematological malignancies without MLL/ALL-1 gene rearrangement. (Cancer 
5 Genet Cytogenet. 2001 Jan l;124{l):27-35.). Molecular characterization of deletion 
at 1 lq22.1-23.3 in mantle cell lymphoma. (Br J Haematol. 1999 Mar;104(4):665- 
71.). Structure and chromosome localization of the human CASP8 gene (implicated 
in tumorigenesis, with loss of heterogeneity (LOH)). (Gene. 1999 Jan 
21;226(2):225-32. Reduced expression of adhesion molecules and cell signaling 
10 receptors by chronic lymphocytic leukemia cells with 1 Iq deletion. (Blood. 1999 Jan 
15;93(2):624-31.). 

SGPr286 SEQIDNO:? 16pl3.3 

Monosomy for the most telomeric, gene-rich region of the short arm of human 
15 chromosome 16 causes minimal phenotypic effects (Bur J Hum Genet. 2001 

Mar;9(3):217-225.). Identification of a subtle t(16;19)(pl3.3;pl3.3) in an infant 
with multiple congCTital abnonnalities usmg a 12-colour multiplex FISH telomere 
assay, M-TBL. (Eur J Hum Genet. 2000 Dec;8(12):903-10). Familial Mediterranean 
fever in the 'Chuetas' of Mallorca: a question of Jewish origin or genetic 
20 heterogeneity (Eur J Hum Genet. 2000 Apr,8(4):242-6.). Familial mental 

retardation syndrome ATR-16 due to an inherited cryptic subtelomeric translocation, 
t(3;16)(q29;pl3.3) (Am J Hum Genet. 2000 Jan;66(l): 16-25). Autosomal dominant 
polycystic kidney disease: clues to pathogenesis. (Hum Mol Genet. 
1999;8(10):1861-6. Review). ^ 

25 

SGP1OO8 SEQ ID NO:8 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet 2000 Feb;66(2):436-44.). 
Chromosomal rearrangements in acute myelogenous leukemia involving loci on 
chromosome (Leukemia. 1999 Oct;13(10):1534-8.). Association and hnkage 
30 analysis of candidate chromosomal regions in multiple sclerosis: indication of 
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disease genes in disease genes in 12q23 and Tptr-lS (Eur J Hum Genet 1999 Feb- 
Mar;7(2):110-6.). 

SGPrl98 SEQ ID NO:9 lq42 
5 Familial effort polymorphic ventricular arrhythmias in arrhythmogenic right 

ventricular cardiomyopathy map to chromosome lq42-43 (Am J Cardiol. 2000 Mar 
l;85(5):573-9.). RepUcation linkage study for prostate cancer susceptibility genes 
(Prostate. 2000 Oct 1;45(2):106-14.). Linkage analyses at the chromosome 1 loci 
lq24-25 (HPCl), lq42.2-43 (PCAP), and lp36 (CAPB) in families with hereditary 
10 prostate cancer (Am J Hum Genet 2000 Feb;66(2):539-46.). Clinical profile and 
long-term follow-up of 37 families with arrhythmogenic right ventricular 
cardiomyopathy 

(J Am Coll Cardiol. 2000 Dec;36(7):2226-330 Arriiythmic disorder mapped to 
chromosome Iq42-q43 causes malignant polymorphic ventricular tachycardia in 
15 structurally normal hearts (J Am Coll Cardiol. 1999 Dec;34(7):2035-42.). Analysis 
of chromosome lq42.2-43 in 152 families with high risk of prostate cancer. (Am J 
Himi Genet 1999 Apr;64(4):1087-95.). A genome-wide search for susceptibility 
genes in human systemic lupus erythematosus sib-pair families (Proc Natl Acad Sci 
USA. 1998 Dec 8',95(25):14875-9.). 

20 

SGP^IO SEQIDNO:10 19ql3-2 

A microdeletion in 19ql3.2 associated with mental retardation, skeletal 
malformations* and Diamond-Blackfan anaemia suggests a novel contiguous gene 
syndrome (J Med Genet. 2000 Feb;37(2):128-31.). A microdeletion syndrome due 

25 to a 3-Mb deletion on 19ql3.2— Diamond-Blackfan anemia associated with 
macrocephaly, hypotonia, and psychomotor retardation. (CUn Genet 1999 
Jun;55(6):487-92.). Diamond-Blackfan Anaemia: an overview. (Paediatr Dmgs. 
2000 Sep-Oct;2(5):345-55. Review.) A microdeletion m 19ql3.2 associated with 
mental retardation, skeletal malformations, and Diamond-Black&n anaemia suggests 

30 a novel contiguous gene syndrome. (J Med Genet 2000 Feb;37(2): 128-31.). 
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SGPr290.2 SEQroNO:ll 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet. 2000 Feb;66(2):436-44.). 
Chromosomal rearrangements in acute myelogenous leukemia involving loci on 
5 chromosome (Leukemia. 1999 Oct;13(10):1534-8.). Association and linkage 
analysis of candidate chromosomal regions in multiple sclerosis: indication of 
disease genes in disease genes in 12q23 and 7ptr-15 (Eur J Hum Genet. 1999 Feb- 
Mar,7(2):110-6.). 

10 SGPrll6 SEQIDNO:12 6pl2 

Familial patent ductus arteriosus and bicuspid aortic valve with hand anomaUes: a 
novel heart-hand syndrome. (Am J Med Genet 1999 Nov 19;87(2): 175-9.) Char 
syndrome, an inherited disorder with patent ductus arteriosus, maps to chromosome 
6pl2-p2L (Circulation. 1999 Jun 15;99(23):3036-42.). Clinical features of 

15 autosomal dominant congenital nystagmus linked to chromosome 6pl2. (Am J 
Ophthalmol. 1998 Jan;125(l):64-70.). Linkage analysis of candidate regions for 
coeliac disease genes. (Hum Mol Genet 1997 Aug;6(8): 1335-9.). Fine mapping of 
MEPl A, the gene encoding the alpha subunit of the metalloendopeptidase meprin, to 
human chromosome 6P21. ^iochem Biophys Res Commun. 1995 Nov 

20 13;216(2):630-5.)* Genetic linkage studies in familial frontal epilepsy: exclusion of 
the human chromosome regions homologous to the El-1 mouse locus. Epilepsy 
Res. 1995 Nov;22(3):227-33.) 

SGPrOOS SEQIDNO:13 2q37 - 

25 The expression of fragile sites in lyn^hocytes of patients with rectum cancer and 
then: first-degree relatives. (Cancer Lett 2000 May l;152(2):201-9.). Anterior 
chamber eye anomalies, redundant skin and syndactyly— a new syndrome associated 
with breakpoints at 2q37.2 and 7q36.3. (Clin Dysmoiphol. 1999 Jul;8(3):157-63.). 
Wilms* tumor and gonadal dysgenesis in a child with the 2q37.1 deletion syndrome. 

30 (Clin Genet 1998 Apr,53(4):278-80.). A case of Albright's hereditary 
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osteodystrophy-like syndrome complicated by several endocrinopathies: normal Gs 
alpha gene and chromosome 2q37. (J Clin Endocrinol Metab. 1998 May;83(5):1563- 
5.). Albright hereditary osteodystrophy and del(2)(q373) in four unrelat^ 
mdividuals. (Am J Med Genet. 1995 M 31;58(l):l-7.). 
5 Oguchi disease: suggestion of linkage to markers on chromosome 2q. 

(J Med Genet. 1995 May;32(5):396-8.). Malformation syndrome with t(2;22) in a 
cancer family with chromosome instability. (Cancer Genet Cytogenet. 1989 
Apr,38(2):223-7.). 

10 SGPr016 SEQIDNO:14 Spll.l 

FGFRl and MOZ, two key genes involved in malignant hemopathies linked to 
rearrangements within the chromosomal region 8p 11-12. (Bull Cancer. 2000 
Dec;87(12):887-94. Review). 5ql 1, 8pl 1, and 10q22 are recurrent chromosomal 
breakpoints in prostate cancer cell lines. (Genes Chromosomes Cancer. 2001 

15 Feb;30(2):187-95.). Unusual breakpoint distribxrtion of 8p abnormalities in T- 
prolymphocytic leukemia: a study with YACS mapping to 8pl l-pl2. 
(Cancer Genet Cytogenet* 2000 Sep;121(2):128-32). Loss of heterozygosity at 
chromosome segments 8p22 and 8pll.2-21.1 in transitional-cell carcinoma of the 
urinary bladder. (Int J Cancer. 2000 May 15;86(4):501-5). 

20 

SGPr352 SEQIDNO:15 19pl3.3 

Clinical characteristics of hereditary cerebrovascular disease in a large family from 
Colombia (Rev Neurol. 2000 Nov 16-30;31(10):901-7.). Molecular genetic 
alterations in hamartomatous polyps and carcinomas of patients with Peutz-Jeg^ers 

25 syndrome. (J Clin Pathol, 2001 Feb;54(2):126-31,). Identification of a subtle 

t(16;19Xpl3.3;pl3.3) in an infant with multiple congenital abnormalities using a 12- 
colour multiple FISH telomere assay, M-TEL. (Eur J Hum Genet. 2000 
Dec;8(12):903-10.). Identification of a locus for autosomal dominant polycystic 
liver disease, on chromosome 19pl3.2-13.1. (Am J Hum Genet 2000 

30 D6c;67(6): 1598-604.). Fine mapping of a distinctive autosomal dominant vacuolar 
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neuromyopatiiy using 11 novel microsatellite markers fixim dbromosome band 
19pl3.3. (Eur J Hum Genet. 2000 Oct;8(10):809-12.). 
Genomewide scan in german families reveals evidence for a novel psoriasis- 
susceptibility locus on chromosome 19pl3. (Am J Hum Genet 2000 
5 Oct; 67(4): 1020-4.). Genomewide Search in Canadian Families with Inflammatory 
Bowel Disease Reveals Two Novel Susceptibility Loci. (Am J Hum Genet. 2000 
Jun;66(6):1863-1870.) 

SGPrOSO SEQ ID NO:16 5ql5.3 
10 Mucolipidosis type IV: Novel MCOLNl mutations in Jewish and non- Jewish 

patients and the frequency of the disease in the Ashkenazi Jewish population. (Hum 
Mutat. 2001 May;17(5):397-402.) Myocarditis, a Rare but Severe Manifestation of 
Q Fever R^ort of 8 Cases and Review of the Literature. (Clin Infect Dis. 2001 May 
15;32(10):1440-1447.) 

15 

SGPr282 SEQ ID NO: 17 16pl2.3 

Linkage of benign familial infantile convulsions to chromosome 16pl2-ql2 suggests 
allelism to the in&ntile convulsions and choreoathetosis syndrome. (Am J Hum 
Genet. 2001 Mar,68(3):788-94.). A second-generation genomewide screen for 

20 asthma-susceptibility alleles in a founder population. (Am J Hum Genet 2000 
Nov;67(5): 1 154-62.). Evidence of further genetic heterogeneity in autosomal 
dominant medullary cystic kidney disease. (Nephrol Dial Transplant 2000 
Jun;15(6):818-21,) Localization of a gene for familial juvenile hyperuricemic 
nephropathy causing underexcretion-type gout to 16pl2 by genome-wide linkage 

25 analysis of a large family (Arthritis Rheum. 2000 ^r,43(4):925-9.). Localization of 
a hereditary neuroblastoma predisposition gene to 16pl2-pl3 (Med Pediatr Oncol. 
2000 Dec;35(6):526-30.). Idratifying genes predisposing to atopic eczmia (J 
Allergy Clin IimnunoL 1999 ov;104(5):1066-70.). Molecular genetics of the 
neuronal ceroid lipofuscinoses. (Epilepsia. 1999;40 Suppl 3:29-32.). Tbirty years of 

30 Batten disease research: present status and future goals. 

177 



wo 01/83782 



PCTA)S01/14431 



(Mol Genet Metab. 1999 Apr,66(4):231-3.). 

SGPr046 SEQIDNO:18 16q23 
A genome-wide family-based linkage study of coeliac disease. 
5 (Ann Hum Genet. 2000 Nov;64(Pt 6):479-90.). Pleiotropic syndrome of dehydrated 
hereditary stomatocytosis, pseudohyperkalemia, and perinatal edema maps to 
16q23-q24. (Blood. 2000 Oct l;96(7):2599-605.). Identification and fine mapping 
of a region showing a high firequency of allelic imbalance on chromosome 16q23.2 
that corresponds to a prostate cancer susceptibility locus. (Cancer Res. 2000 Jul 

10 l;60(13):3645-9.). Concurrent and independent genetic alterations in the stromal 

and ^ithelial cells of mammary carcinoma: implications for tumorigenesis. (Cancer 
Res. 2000 May l;60(9):2562-6.). A 700-kb physical map of a region of 16q23.2 
homozygously deleted in mxdtiple cancers and spanning the common firagile site 
FRA16D, (Cancer Res. 2000 Mar 15;60(6): 1690-7.). Prognostic significance of 

15 allelic imbalance of chromosome arms 7q, 8p, 16q, and 1 8q in stage T3N0M0 
prostate cancer. (Genes Chromosomes Cancer. 1998 Feb;21(2):131-43.) Loss of 
het6ro2ygosity at 16q24.1-q24.2 is significantly associated with metastatic and 
aggressive behavior of prostate cancer. (Cancer Res. 1997 Aug 15;57(16):3356-9.). 

20 SGPrOeO SEQIDNO:19 15q26 

A genome-wide search for susceptibility genes in human sjrstemic lupus 
erythematosus sib-pair fanoilies. (Proc Natl Acad Sci USA. 1998 Dec 
8;95(2S):1487S-9.). Linkage analysis of candidate regions for coeliac disease genes. 
(Hum Mol Genet 1997 Aug;6(8): 1335-9.). 

25 

SGPr068 SEQIDNO:20 10q22 

Autosomal dominant myofibrillar myopathy with arrhythmogenic right vmtricular 
cardiomyopathy linked to chromosome lOq. (Ann Neurol. 1999 Nov;46(5):684-92.) 
Construction of ahigfh-resolution physical m^ of the chromosome 10q22-q23 
30 dilated cardiomyopathy locus and analysis of candidate genes. (Genomics. 2000 Jul 
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lS;67(2):109-27.). Chromosomal basis of adeaocarcmoma of the prostate. (Cancer 
Livest. 1999;17(6):441-7.) Allele loss in colorectal cancer at the Cowden 
disease/juvenile polyposis locus on lOq (Cancer Genet Cytogenet. 1997 
Aug;97(l):64-90 Identification of a genetic locus for familial atrial fibrillation. (N 
5 Engl J Med. 1997 Mar 27;336(13):905-11.). 

SGPr096 SEQIDNO:21 3pl4 

The relationship between genetic susceptibility to head and neck cancer with the 
expression of common fi-agile sites, (Head Neck, 2000 Sep;22(6):591-8.). 

10 Concurrent and independent genetic alterations in the stromal and epithelial cells of 
mammary carcinoma: implications for tumorigenesis. (Cancer Res. 2000 May 
l;60(9):2562-6.) Prognostic implication of microsatellite alteration profiles in early- 
stage non-small cell limg cancer. (CUn Cancer Res. 2000 Feb;6(2):559-65). 
Loss of heterozygosity at chromosomes 3, 6, 8, 11, 16, and 17 in ovarian cancer: 

15 correlation to clinicopathological variables. (Cancer Genet Cytogenet. 2000 Oct 
1;122(1):49.54.). 

SGPrl 19 SEQ ID NO:22 12ql 1 

Fine genetic mapping of diSiise non-epidennolytic palmoplantar keratoderma to 
20 chromosome 12ql l-ql3: exclusion of the mapped type n keratins. (Exp Dermatol. 
1999 Oct;8(5):388-91.). 

SGPrl43 SEQIDNO:23 20pl3 
Hallervorden-Ppatz disease (OMIM 234200). 

25 

SGPrl64 SEQ ID NO:24 1 lq25 

Deletion mapping of chromosome segment Ilq24-q25, exhibiting extensive allelic 
loss in early onset breast cancer. Qnt J Cancer. 2001 Apr 15;92(2):208-13.). 
Restricted chromos<nne breakpoint sites on 1 Iq22-q23.1 and 1 lq25 in various 
30 hematological malignancies without MLL/ALL-1 gene rearrangement. (Cancer 
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Genet Cytogenet. 2001 Jan l;124(l):27-35.). Autozygosity mi^jping, to 
chromosome 1 lq25, of a rare autosomal recessive syndrome causing histiocytosis, 
joint contractures, and sensorineural dea&ess. (Am J Hum Genet. 1998 
May;62(5):1123-8.). Tertiary trisomy (22qllc|),47,+der(22),t(ll;22). (Hum Genet 
5 1980 Feh;53(2):173-7.). 

SGPr281 SEQIDNO:25 5q31 

Interleukin-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 
Apr,71(4):l 150-2.). Lack of association between the interferon regulatory factor-1 

10 (IRFl) locus at 5q31.1 and multiple sclerosis in Germany, northern Italy, Sardinia 
and Sweden. (Genes Immun. 2000;l(4):290-2.). Childhood asthma: aspects of 
global environment, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
Nov;23(l 1):641-61. Review.). Association and linkage of atopic dermatitis witii 
chromosome 13ql2-14 and 5q31-33 mariners. J Invest Dermatol, 2000 

15 Nov;115(5):906-8. Deletion of 5q31 is observed in megakaiyocytic cells inpatients 
with myelodysplastic syndromes and a del(5q), including the 5q- syndrome. (Genes 
Chromosomes Cancer. 2000 Dec;29(4):350-2.). Ethnic diflGerences in genetic 
susceptibility to atopy and asthma in Singspore. (Ann Acad Med Singapore. 2000 
May;29(3):346-50. Review.). Genomewide scan for prostate cancer-aggressiveness 

20 loci. (Am J Hum Genet 2000 Jul;67(l):92-9.). Molecular genetic analysis of 
maUgnant ovarian germ cell tumors. (Gynecol QncoL 2000 May;77(2):283-8.). 

SGPr075 SEQIDNO:26 Unmapped 

25 

SGPr292.2 SEQIDNO:27 10q26 

Sequence homology between 4qter and lOqter loci facilitates the instability of 
subtelomeric Kpnl repeat units implicated in facioscapulohum^xd muscular 
dystrophy. (Am I Hum G&nsL 1998 Jul;63(l): 181-90.) Frequent loss of 
30 heterozygosity on chromosome 1 Oq in muscle-invasive transitional cell carcinomas 
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of the bladder, (Oncogene. 1997 Jun 26;14(25):3059-66.). Allelic loss on 
chiomosome 10 in prostate adenocarcinoma. (Cancer Res. 1996 May 1;56(9):2143- 
7.) Severe midline fusion defects in a newbom with 10q26-— qter deletion. (Ann 
Genet. 1989;32(2): 124-5.) 

5 

SGPr069 SEQroNO:28 lp36.3 

Neurodevelopmental profile of anew dysmorphic syndrome associated with 
submicroscopic partial deletion of lp36.3. (Dev Med Child Nexirol. 2000 
Mar;42(3):201-6.). Molecular Cytogenetics in Ewing Tumors: Diagnostic and 

10 Prognostic Infomiation. (Onkologie. 2000 Oct;23(5):41 6-422.). Significance of the 
small subtelomeric area of chromosome 1 (lp36.3) in the progression of malignant 
melanoma: FISH deletion screening with YAC DNA probes. (Virchows Arch. 1999 
Aug;435(2):105-ll). Allelic loss on chromosome 1 is associated with tumor 
progression of cervical carcinoma. (Cancer. 1999 Oct 1;86(7): 1294-8). Te rmin al 

15 deletion, del(l)(p36.3), detected through screening for terminal deletions in patients 
with unclassified malformation syndromes. (Am J Med Genet. 1999 Jan 
29;82(3):249-53). Partialmonosomy of chromosome lp36.3: characterization of the 
critical region and delineation of a syndrome. ( Am J Med Genet. 1995 Dec 
4;59(4):467-75). Consistent association of Ip loss of heterozygosity with 

20 pheochromocytomas Scorn patients with multiple endocrine neoplasia type 2 
syndromes. (Cancer Res. 1992 Feb 15;52(4):770-4.). 

SGPI212 SEQIDNO:29 . 9q22 

Chromosome 9 deletions and recurrence of superficial bladder cancer: identification 
25 of four regions of prognostic interest. (Oncogene. 2000 Dec 14;19(54):6317-23). 
Exclusion of NFIL3 as the gene causing hereditary sensory neuropathy type I by 
mutation analysis. (Hum Genet 2000 Jun;106(6):594-6). Chromosomal imbalances 
are associated with a high risk of progression in early invasive (pTl) urinary bladder 
cancer (Canc^ Res. 1999 Nov 15;59(22):5687-91). Brachydactyly type B: linkage 
30 to chromosome 9q22 and evidence for genetic heterogeneity. (Am J Hum Genet. 
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1999 Feb;64(2):578-85). A YAC-based transcript map of human chromosome 
9q22.1-q22.3 encompassing the loci forhereditaiy sensory neuropathy type I and 
multiple self-healing squamous epithelioma. (Genomics. 1998 Jul 15;51(2):277-81). 
Molecular analysis of childhood primitive neuroectodermal tumors defines markers 

5 associated with poor outcome. (J Clin Oncol. 1998 Jul; 1 6(7):2478-85). Mutilating 
neuropathic ulcerations in a chromosome 3ql3-q22 linked Charcot-Marie-Tooth 
disease type 2B family. (J Neurol Neurosurg Psychiatry. 1997 Jun;62(6):570-3). 

SGPr049 SEQ ID NO:30 5q23.3 / 5q3 1 
10 Interleukin-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 

Apr;71 (4): 1 1 50-2.). Lack of association between the interferon regulatory factor-1 
(IRFl) locus at 5q3 1.1 and multiple sclerosis in Germany, northem Italy, Sardinia 
and Sweden. (Genes Immun. 2000;l(4):290-2.). Childhood asthma: aspects of 
global enviromnent, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
15 Nov;23(l 1):641-61 . Review.). Association and linkage of atopic dermatitis with 
chromosome 13ql2-14 and 5q31-33 markers. J Invest Dermatol. 2000 
Nov;l 15(5):906-8. Deletion of 5q31 is observed in megakaryocytic cells inpatients 
with myelodysplastic syndromes and a del(5q), including the 5q- syndrome. 
(Genes Chromosomes Cancer. 2000Dec;29(4):350-2.). Ethnic differences in 
20 genetic susceptibility to atopy and asthma in Sing^ore. (Ann Acad Med Singapore. 

2000 May;29(3):346-50, Review.). Genomewide scan for prostate cancer- 
aggressiveness loci, (Am J Hum Genet 2000 Jul;67(l):92-9.). Molecular genetic 
analysis of malignant ovarian gemi cell tumors. (Gynecol Oncol. 2000 
May;77(2):283-8.). 

25 

SGPr026 SEQIDNO:31 lq31 

Genomewide search and genetic localization of a second gene associated with 
autosomal dominant branchio-oto-renal syndrome: clinical and genetic implications. 
(Am J Hum Genet 2000 May;66(5): 171 5-20.). Jumping translocations involving 
30 chromosome Iq in a patient with Crohn disease and acute monocytic leukemia: a 
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review of fhe literature on jximping translocations in hematological malignancies and 
Crohn disease (Cancer Genet Cytogenet. 1999 Mar;109(2):144-9. Review). 
Molecular analysis of childhood primitive neuroectodennal tumors defines markers 
associated with poor outcome. (J Clin OncoL 1998 Jul;16(7):2478-85). 
5 Mapping a gene (SKNl) to chromosome Iq25-q31 in idiopathic nephrotic syndrome 
confirms a distinct entity of autosomal recessive nephrosis. (Hum Mol Genet. 199S 
Nov;4(ll):2155-8). 

SGPr203 SEQIDNO:32 2q37 

10 The expression of firagile sites in lymphocytes of patients with rectum cancer and 
their first-degree relatives. (Cancer Lett. 2000 May l;152(2):201-9.). Anterior 
chamber eye anomalies, redxmdant skin and syndactyly— a new syndrome associated 
with breaIq)oints at 2q37.2 and 7q36.3. (CUn Dysmorphol. 1999 Jul;8(3):157-63.). 
Wilms' tumor and gonadal dysgenesis in a child with the 2q37.1 deletion syndrome. 

15 (Clin Genet. 1998 Apr;53(4):278-80), Albright hereditary osteodystrophy and del(2) 
(q37.3) in four unrelated individuals. (Am J Med Genet 1995 Jul 31;58(l):l-7). 
Oguchi disease: suggestion of linkage to markers on chromosome 2q. (J Med Genet. 
1995 May;32(5):396-8). Malformation syndrome with t(2;22) in a cancer family 
with chromosome instability. (Cancer Genet Cytogenet. 1989 Apr;38(2):223-7). 

20 

SGPrl57 SEQIDNO:33 18q22.3 

Psychiatric disorder in a £amiUal 15;18 translocation and sublocaUzation of myelin 
basic protein of 18q22-3. (Am J Med Genet 1996 Apr 9 ;67(2): 154-61.). 

25 SGPrl54 SEQIDNO:34 lq32.1 

Oncogene amplification in human gliomas: a molecular cytogenetic analysis. 
(Oncogene. 1994 Sep;9(9):2717-22). 
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SGPr088 SEQroNO:35 18q23 

Molecular characterization of patients with 18q23 deletions. (Am J Hum Genet. 
1997 Apr,60(4):860-8.) Unbalanced translocation. t(18;21), detected by 
fluorescence in situ hybridization (FISH) in a child with 1 8q- syndrome and a ring 
5 chromosome 21. (Am J Med Genet 1993 Jul 1;46(6):647-51). 

EXAMPLE 8b: Candidate Single Nucleotide Polymorphisms fSNPs^ 

Materials And Methods 
The most common variations in human DNA are single nucleotide polymorphisms 

10 (SNPs), which occur ^proximately once every 100 to 300 bases. Because SNPs are 
expected to facilitate large-scale association gaieties studies, there has recently been 
great interest in SNP discov^y and detectioiL Candidate SNPs for the genes in this 
patent were identified by blastn searching the nucleic acid sequences against the 
public database of sequences containing documented SNPs (dbSNP, at NCBI, 

15 http://www.ncbi.nlm.nih.gov/SNP/snpblastpretty.html). dbSNP accession numbers 
for the SNP-containing sequences are giveiL SNPs were also identified by 
cona|)aring several databases of expressed genes (dbEST, NRNA) and genomic 
sequence (i.e., NRNA) for single basqpair mismatches. The results are shown in 
Table 1, in the column labeled "SNPs". These are candidate SNPs - their actual 

20 frequency in the human population was not determined. The code below is standard 
for representing DNA sequence: 



G 


= GuanosinB 


A 


= Adenosine 


25 T 


= Thymidine 


C 


= Cytidine 


R 


= G or A, puRine 


Y 


= C or T, pYrimidine 


K 


= GorT,Keto 


30 W 


= A or T, Weak (2 H-bonds) 
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s 


= C or G, Strong (3 H-bonds) 


M 


=AorC, aMino 


B 


= C,GorT(i.e.,not A) 


D 


= A, G or T (i.e., not C) 


H 


= A, C or T (i.e., not G) 


V 


=A,CorG(i.e.,notT) 


N 


=A, CGorT, aNy 


X 


A,C,GorT 



10 complementary GATCRYWSKMBVDHNX 

DNA +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
strands CTAGYRSWMKVBHDNX 

For example, if two versions of a gene exist, one with a "C" at a given position, 
IS and a second one with a 'T: at the same position, then that position is represented as 
a Y, which means C or T. SNPs may be important in identifying heritable traits 
associated with a gene. 

Results 

20 The results of SNP identification are contained in .Table 2 above, and 

in Example 1, under the section entitled DESCRIPTION OF NOVEL PROTEASE 
POLYNUCLEOTIDES. As discussed above, a varietyof SNPs were identified in 
the protease polynucleotides of the present invention. 

25 EXAMPLE 9: Demonstration Of Gene Amplification Bv Southern Blotting 
Materials and Methods 

Nylon membranes are purchased jfrom Boehringer Mannheim. Denaturing 
solution contains 0.4 M NaOH and 0.6 M NaCl. Neutralization solution contains 
0.5 M Tris-HCL, pH 7.5 and 1 .5 M NaCl. Hybridization solution contains 50% 
30 fonnamide, 6X SSPE, 2.5X Denhardt's solution, 0.2 mg/mL denatured salmon 
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DNA, 0.1 mg/mL yeast tRNA, and 0.2 % sodium dodecyl sulfate. Restriction 
enzymes are purchased from Boehringer Mannheim. Radiolabeled probes are 
prepared using the Prime-it n kit by Stratagene. The P-actin DNA fragment used for 
a probe t^plate is piu-chased from Clontech. 
5 Genomic DNA is isolated from a variety of tumor cell lines (such as MCF-7, 

MDA-MB-231, Calu-6, A549, HCT-15, HT-29, Colo 205, LS-180, DLD-1, HCT- 
116, PC3, CAPAN-2, MIA-PaCa-2, PANC-1, AsPc-1, BxPC-3, OVCAR-3, 
SKOV3, SW 626 and PA~1, and from two normal cell ILaes. 

A 10 jag aUquot of each genomic DNA sample is digested with EcoR I 
10 restriction enzyme and a separate 10 ^g sample is digested with Hind III restriction 
enzyme. The restriction-digested DNA samples are loaded onto a 0.7% agarose gel 
and, following electrophoretic separation, the DNA is capillary-transferred to a 
nylon membrane by standard methods (Sambrook, J. et aL (1989) Molecular 
rnnninp, ! A Laboratory Manual, Cold Spring Harbor Laboratory). 

15 

EXAMPLE 10: Detection Of Protein-Protein Interaction Through Phage Display 
Materials And Methods 

Phage display provides a method for isolating molecular interactions based 
on afBnity for a desired bait. cDNA fragments cloned as ftisions to phage coat 
20 proteins are displayed on the surface of the phage. Phage(s) interacting with a bait 
are enriched by afBnity purification and the insert DNA from individual clones is 
analyzed. 

T7 Phage Display Libraries 

All libraries were constructed in the T7Selectl-lb vector (Novagen) 
25 according to the manu&cturer^s directions. 
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Bait Presentation 

Protein domains to be used as baits are generated as C-terminal fusions to 
GST and expressed in coli. Peptides are chemically synthesized and biotinylated 
at the N-terminus using a long chain spacer biotin reagent 
5 Selection 

AUquots of refreshed libraries (10^^-10^^ pfri) supplemented with PanMix 
and a cocktail ofE. coli inhibitors (Sigma P-8465) are incubated for 1-2 hrs at room 
temperature with the immobilized baits. Unbound phage is extensively washed (at 
least 4 times) with wash buflFer. 
10 After 3-4 rounds of selection, bound phage is eluted in 100 jxL of 1% SDS 

and plated on agarose plates to obtain single plaques. 

IdentiiScation of insert DNAs 

Individual plaques are picked into 25 |xL of 10 mM EDTA and the phage is 
disrupted by heating at 70 ^'C for 10 min. 2 |iL of the disrupted phage are added to 
15 50 i^L PCR reaction mix. The insert DNA is amplified by 35 rounds of thermal 
cyclmg (94 °C, 50 sec; 50 °C, Imin; 72 °C, Imin). 

Composition of Buffer 

1 Ox PanMix 

5% Triton X-1 00 
20 10% non-fat dry milk (Carnation) 

lOmMEGTA 

250mMNaF 

250 fig/naL Heparin (sigma) 

250 fxg/mL sheared, boiled salmon spemi DNA (sigma) 
25 0.05%Naazide 
Prepared in PBS 
WashBufiFer 
PBS supplemmtedwith: 
0.5%NP-40 
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25 \il g/mL heparin 
PGR reaction mix 

1.0 mL lOx PGR buffer (Perkin-Elmer, with 15 mM Mg) 

0.2 mL each dNTPs (10 mM stock) 
5 0. 1 mL T7UP primer (1 5 pmoV^L) GGAGCTGTCGTAITCCAGTC 

0. 1 mL T7DN primer (1 5 pmol/pL) 

AACCCCTCAAGACCCGTTTAG 

0.2 raL25 mM MgCl2 or MgS04 to compensate for EDTA 
Q.S. to 10 mL with distilled water 
10 Add 1 unit of Taq polymerase per 50 |jL reaction 

LIBRARY : T7 Selectl-H441 

CONCLUSION 

15 One skilled in the art would readily appreciate that the present invention is 

well adapted to cany out the objects and obtain the ends and advantages mentioned, 
as well as those inhereat therein. The molecular con^lexes and the methods, 
procedures, treatments, molecides, specific compounds described herein are 
presently representative of preferred embodiments, are exemplary, and are not 

20 intended as limitations on the scope of the invention. It will be readily apparent to 
one skilled in the art that varying substitutions and modifications may be made to 
the invention disclosed herein without departing fix)m tiie scope and spirit of the 
invention. 

All patents and pubUcations mentioned in the specification are indicative of 
25 the levels of those skilled in the art to which the invention pertains. All patents and 
pubUcations are herein incorporated by reference to the same extent as if each 
individual publication was specifically and individually indicated to be incorporated 
by reference. 
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The invention iUustxatively described herein suitably may be practiced in the 
absence of any element or elements, limitation or limitations which is not 
specifically disclosed herein. Thus, for example, in each instance herein any of the 
tenns "comprising," "consisting essentially of and "consisting of may be replaced 
5 with either of the other two terms. The terms and expressions which have been 
employed are used as tenns of description and not of limitation, and there is no 
intention that in tiie use of such terms and expressions of excluding any equivalents 
of the features shown and described or portions thereof, but it is recognized that 
various modifications are possible within the scope of the invention claimed. Thus, 

10 it should be understood that although the present invention has been specifically 
disclosed by preferred embodiments and optional features, modification and 
variation of the concepts herein disclosed may be resorted to by those skilled in the 
art, and that such modifications and variations are considered to be within the scope 
of this invention as defined by the appended claims. 

IS In addition, where features or aspects of the invention are described in terms 

of Markush groups, those skilled in the art will recognize that the invention is also 
thereby described in terms of any individual member or subgroup of members of the 
Markush group. For example, if X is described as selected fi*om the group 
consisting of bromine, chlorine, and iodine, claims for X being bromine and claims 

20 for X being bromine and chlorine are fiiUy described. 

In view of the degeneracy of the genetic code, other combinations of nucleic 
acids also encode the claimed peptides and proteins of the invention. For example, 
all four nucleic acid sequences GCT, GCC, GCA, and GCG encode the amino acid 
alanine. Therefore, if for an amino acid there exists an average of three codons, a 

25 polypeptide of 100 amino acids in length wiU, on average, be encoded by 3 1 00, or 5 
x 1047, nucleic acid sequences. Thus, a nucleic acid sequence can be modified to 
form a second nucleic acid sequence, encoding the same polypeptide as encoded by 
the first nucleic acid seqiimces, using routine procedures and without undue 
experimentation Thus, all possible nucleic acids tiiat encode the claimed peptides 

30 and proteins are also fiilly described herein, as if all w^e written out in fiiU taking 
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into account the codon us^e, especially that preferred in humans. Furthermore^ 
changes in the amino add sequences of polypeptides, or in the corresponding 
nucleic acid sequence encoding such polypeptide, may be designed or selected to 
take place in an area of the sequence where the significant activity of the 
5 polypeptide remains unchanged. For example^ an amino acid change may take place 
within a P-tum, away from the active site of the polypeptide. Also changes such as 
deletions (e.g. removal of a segment of the polypeptide, or in the corresponding 
nucleic acid sequence encoding such polypeptide, which does not affect the active 
site) and additions (e.g. addition of more amino acids to the polypqjtide sequence 

10 without affecting the function of the active site, such as the formation of GST-fusion 
proteins, or additions in the corresponding nucleic acid sequence encoding such 
polypeptide without affecting the function of the active site) are also within the 
scope of the present invention. Such changes to the polypeptides can be performed 
by those with ordinary skill in the art using routine procedures and without undue 

15 experimentation. Thus, all possible nucleic and/or amino acid sequences that can 
readily be determined not to affect a significant activity of the peptide or protein of 
the invention are also fully described h^ein. 

The invention has been described broadly and generically hereirL Each of 
' the narrower species and subgeneric groupings falling within the generic disclosure 

20 also fonn part of the invention. This includes the generic description of the 

invention wifli a proviso or negative limitation removing any subject matter fiDm the 
genus, regardless of whether or not the excised material is specifically recited 
herein. 

Other embodiments are within the following claims. 
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What is claimed is: 

CLAIMS 

1. An isolated, enriched or purified nucleic acid molecule encoding a 
protease polyp^tide, wherein said nucleic acid molecule comprises a nucleotide 

S sequence that: 

(a) encodes a polypeptide having an amino acid sequence selected fi:om 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70; 
15 (b) is the complement of the nucleotide sequence of (a); 

(c) hybridizes under stringent conditions to the nucleotide molecule of 
(a) and encodes a protease polypeptide. 

2. The nucleic acid molecule of claim 1, ftirther comprising a vector or 
20 promoter effective to initiate transcription in a host cell. 

3. The nucleic acid molecule of claim 1, wherein said nucleic acid 
molecule is isolated, enriched, or purified from a mammal. 

25 4. The nucleic acid molecule of claim 3, wherein said mammal is a 

hiunan. 

5. A nucleic acid molecule of claim 1 comprising a nucleic acid having 
a nucleotide sequmce which hybridizes under stringent conditions to a nucleotide 
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sequence encoding a protease polypeptide having an amino acid sequence selected 
from the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
5 ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 
ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

10 

6. An isolated, enriched, or purified protease polypeptide, wherein said 
polypeptide comprises an amino acid sequence at least about 90% identical to a 
sequence selected from the group consisting of those set forth in SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ TD NO:39, SEQ ID NO:40, SEQ ID NO:41, 

15 SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 
SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 

20 SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

7. The protease polypeptide of claim 7, wherein said polypeptide is 
isolated, purified, or enriched fixnn a mammal. 

25 8. The protease polypeptide of claim 8, whardn said mammal is a 

himian. 

9. An antibody or antibody fragment having specific binding afGnity to 
a protease polypeptide or to a domain of said polypeptide, wherein said polypeptide 
30 comprises an amino acid sequence selected from the group consisting of those set 
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forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
IDNO:70. 

10. A hybridoma which produces the antibody of Claim 9. 

11. A kit comprising an antibody which binds to a polypeptide of claim 6 
and a negative control antibody. 

12. A method for identifying a substance that modulates the activity of a 
protease polypeptide comprising the steps of: 

(a) contacting the protease polypeptide substantially identical to an 
amino acid sequence selected fiom the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ED 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61 , SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70 wifli a 
test substance; 

(b) measuring the activity of said polypeptide; and 

(c) determining whether said substance modulates the activity of said 
polypeptide. 
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13. A method for identifying a substance that modulates the activity of a 
protease polypeptide in a cell comprising the steps of: 

(a) expressing a protease polypeptide having substantially identical to an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 

5 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
10 NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between said 
polypeptide and a natural binding partner. 

15 

14. A method for treating a disease or disorder by administering to a 
patient in need of such treatment a substance that modulates the activity of a 
protease substantially identical to an amino acid sequence selected from the group 
consisting of those set forfli in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 

20 SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 

25 SEQ lb NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

1 5 . The method of claim 1 5, wherein said disease or disorder is selected 
from the group consisting of cancers^ immune-related diseases and disorders. 
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cardiovascular disease, brain or neuronal-associated diseases, metabolic disorders 
and inflammatory disorders. 

16. The method of claim 15, wherein said disease or disorder is selected 
5 from the group consisting of cancers of tissues; cancers of blood or hematopoietic 

origin; cancers of the breast, colon, lung, prostrate, cervical, brain, ovarian, bladder 
or kidney. 

17. The method of claim 15, wherein said disease or disorder is selected 
10 from the group consisting of central or peripheral nervous system diseases, 

migraines; pain; sexual dysfunction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disordersand 
dyskinesias. 

15 18. The method of claim 1 5, wherein said substance modulates protease 

activity in vitro. 

19. The method of claim 19, wherein said substance is a protease 
inhibitor. 

20 

20. A method for detection of a protease polypeptide in a sample as a 
diagnostic tool for a disease or disorder, wherein said method comprises: 

(a) contacting said sample with a nucleic acid probe which hybridizes imder 
hybridization assay conditions to a nucleic acid target region of a protease 
25 polypeptide having an amino acid sequence selected from the groirp consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 
SEQ ID n6:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
30 SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, 
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SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 
SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70, or one or more fragments thereof, with a control nucleic acid 
target region encoding said protease polyp^tide, or one or more fragments thereof; 
5 and 

(b) detecting differences in sequence or amount between said target region 
and said control target region, as an indication of said disease or disorder. 

25. The method of claim 25, wherein said disease or disorder is selected 
10 fix)m the group consisting of cancers, immune-related diseases and disorders, 

cardiovascular disease, brain or neuronal-associated diseases, metaboUc disorders 
and inflammatory disorders. 

26. The method of claim 25, wherein said disease or disorder is selected 
15 from the group consisting of cancers of tissues; cancers of hematopoietic cancers of 

blood or hematopoietic origin; cancers of the breast, colon, lung, prostrate, cervical, 
brain, ovarian, bladder or kidn^. 

27. The method of claim 25, wherein said disease or disorder is selected 
20 from the groiqi consisting of central or peripheral nervous systems disease, 

migraines, pain; sexual d3rsfrmction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disorders; 
and dyskinesias. 

25 28. An isolated, exuiched or purified nucleic acid molecule that 

comprises a nucleic molecule encoding a domain of a protease polypeptide having a 
sequence selected from the group consisting of SEQ ID NO:36, SEQ ID NO:37, 
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 

30 SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, 
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SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

5 

29. An isolated, emi<^ed or purified nucleic acid molecule encoding a 
protease polypeptide ^wfaich compiises a nucleotide sequence that encodes a 
poljTJeptide having an amino acid sequence tfiat has least 90 % identity to a 
polypeptide selected from the group consisting of those set forth in SEQ ID NO:36, 

10 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52. SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

15 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

30. The isolated, enriched or purified nucleic acid molecule according to 
Claim 1 wherein the molecule comprises a nucleotide sequoice substantially 

20 identical to a sequence selected fit>m the gtovp consisting of SEQ ID NO:l, SEQ ID 
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, 
SEQIDNO:8, SEQIDNO:9, SEQ.IDNO:10, SEQIDNO:ll, SEQIDNO:12, 
SEQ ID NO:13. SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, 
SEQ ID N0:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, 

25 SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, 
SEQ ID NO:28, SEQ IDNO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, 
SEQ ED NO:33, SEQ pNO:34, and SEQ ID NO:35. 

3 1 . An isolated, enriched or purified nucld.c acid molecule consistii^ 
30 essentially of about 10-30 contiguous nucleotide bases of a nucleic acid sequence • 
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that encodes a polypeptide lliat is selected firom the group consisting of SEQ ID 
NO:36, SEQ ID NO:37, SEQ ED NO:38, SEQ ID NO:39, SEQ ID NO:40. SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
5 NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ED NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

10 32. The isolated, enriched or purified nucleic acid molecule of Claim 3 1 

consisting essentially of about 10-30 contiguous nucleotide bases of a nucleic acid 
. sequence selected fmm the group consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID N0:3, SEQ ID NO:4, SEQ ED NO:5, SEQ ID N0:6, SEQ ID NO:7, SEQ ID 
N0:8, SEQ ID N0:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID 

15 NO:13, SEQ ID NO:14, SEQ BD NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 
NO:l 8, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ.ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26. SEQ ID NO:27, SEQ ID 
NO:28, SEQ ED NO:29, SEQ ID NO:30, SEQ ID NO;3 1, SEQ ID NO:32, SEQ BD 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. 

20 
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Figure lA 

XT^G^G^^?SrATIXX:rrGCACTCTITGCI^^ 

aSSStcac^ttatgcagtcagcagqaagc^ 

GA^AACTACCTGGATTCTCAGTACTTrGGGAAGATCTACATCGGGACC^ 

^S^<SSreS^^SGCTCCCCGGATATCT<K3QTGCCC^ 

C^cSS^ACGCnXXiATCCGTCCAACmXTCCACCCAGAACATGG^ 

^OTASoScAScAGCATGCGGGGCnTXKnrGGGCrATGACAC^^ 

5AScCCAcS^SOTGG<JKn«AGCACCCAGGAACCTGGCG 

GATSArSrGGGGCroGCCTATCCCKnxn^ 

aatSccaggggagc^toci^ 

iSSxASoCATCAOraC^^ 

g^gatgagg^tcitgcatacc^ 

?S?G2S^.SScSTCCTGGACACCGGCACCrCCCTGC«^ 

CAASTcSGCAGeCCArrGGACGCACTXKXJGGCXJAOT^ 

GCCTOAGCAGCATTCCCACGGCTGTOT^ 

?SI?A?C^oS^AGGACCAGGGCITCrGCA^ 

oSiSSoGGAATGTCITCATCrGGaAGTATrACAGTGTCTT^ 

GGCrGGCQAAGGCrGTCrOA 

A^^TAGATCSAAi^TCTAGQQCXSGrrACXKKn-C^^ 

QAASToSraCTOOTAGAGTGTXKJCACCACCGAGTCCG 

^CTGSGSoCTATATrGAGGAOCACXKXXn^ 

^Sgaaotccogqatctctacgtgti^^ 

SQGTGAGACGTGGGCGGACGCTCCGGTCCATGGCrrCGGGTQAGaACGTCGTCt^^ 

SctcctoCgggacagccgcagatgctcacggctctgtcgtaccgqcqt^ 

S?^?G^OTGGTTCGAGAAGAGCrCCCQGQGCCAGGCGAAGCrGGAaCAGCG^ 
QAG^ScCCTGOAQCQCAAGAAGGAGGAGGCGCaOAGGCXSGCGGCGCGAGCCG^ 
^OGCCTCA^CGGGCCnXSCQCAACCrGGGCAACACCTGC^^^ 
GCCACCrCGAS^TTCCGAGAATGTITCC^^ 

S^aS^CGG^AAGACTCAGCrrrCTGGCAAGCCAACCAACAQCT^ 

S^t^CAA^AO^GGGCCGAGGCATXMXiAGCGQGAGGGTIT^ 

SS^^CGGAOTCTOGAGCTCATCCAGAAC^ 

TGAACTGCACACCCTCrrCOQACmjATOTCKyrCXXKKJAAGTGQGCCCT^ 
5cTcScTCAGTS«GAGCCnMTXXXnX3C^^ 

TCTC^SScTGCTCCACAAGGlXK^AQCAGaAACrCQAGTCTGAGGG^ 
•iS^TC^CCITCTCCCAGAGGAAGCTCACCAAACAG^ 

GGCAGCTGCTCAGTCAQGGAAGGTGGTCTGGCCGTAATCATCXSAGAGAAGATTGGG^^ 

GTCirrGACCAGGTATTAACCATGQAACCTrACTGCrGCAGGQACATGCrCTCCICr^^ 

GAGACCTITCCCTATGATCTCTCCGCAGTGGTCATGCATCACGGGAAAGGGTITGGCTCAGGAC^^ 

TACACAGCCTATTGCTACAACVlCAGAGGGAGGQGAGCAGACCC^GGGTTTGGCCATCAC^^ 

GGAGTACOGCCTAAGCCAGAGGGAGCTGGCACXACCTTCXJAAAGCATTCCCTm^ 

A^G^^GS^SxrCCGTTICTATITITXnTrGTITACCCrATTCrC^^ 

GGAAAGGCAAOTCrATCCGCCAGAGAATGQAGGAGCAGGGTGTACrGGAGACGTITCTGAGGGAC 

CAOoS\AAGGCrGATCX;AATTGCX:AAGTATrATITCAATAATGATGCTGTrGC^^ 

ACCAACTACCrGGATKnTTCTACTTrGGGGAGATCyiGOlCTOGGAC^^ 

GTcnrriTGATACGGGTixxrrccvu^TcroTAGCcrGCCcrc^ 

CCAATCACAACAGGTTCAATCCX;AGCCrGTCCKX:ACCrT^ 

TATrrTATGGGAGTGGCAGCXTGAGTGTGTT(XnXK3GCrATGACA<nXn qACrGT rC^ 

TrGTCAATAACCAGQAGTTTGG<XrrGAGTGAGAATGAG<XX::AGCX3ACCX:CT^ 

TTGACGGGATCCTGGGAATGGCCTACXCAAACAtGGCAQAGGGGAATrCXXCTACAGTAATGCA^ 

QQGATGCTGCAGCAGAGCCAQCTTACTCAGCXXXJTCITCAGCnTCTACITC^ 

OKXAGTATrGTGGAGAGCTCATCCTTGGAGGTGTGGACCCCAACCTrTATTCT^ 

TGQACCCCTXjTCAGCCCGGAACTGTACTGGCAGATTGCCATCGAGGAATITGCXZAT^ 
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Figure IB 

GCCACTOGCnTGTGCTCreAGGGT^^ 
CCTCAGCAGTACATGGCCnXXriTCCTGCAG<K:A^ 
GTGGTCAACrG<:AGCTACATACAGAGCATGCrcAa:A^ 
CCTCTGCCTCCCTCriXSAATATGTCTrC^ 

TGCCTGCCCTCCCGCAGTGGGCAGCCCCrCTGGATrCTGGGGGATGTCT^ 
TCTGTCTATGACATGGCCAACAACAGGGTGGGCTTTGC^ 

>SGPR 078 SEQ ID NO:4 

ATGCAGCCCnCCAGCCnxnXKX3^^ 

GQATCCCGCroCACAAGriTCAOGTCX:ATCCGCCGGACX:A 

GACCTGATTGCCAAAGGCCCCGTCrCAAAGTACTXrCAGGCGGT^^ 

CATTCCCGAGGTGCTCAAGAACrACATGGAOGCCCAGTACTACGGGGA 

CCCCCCAGTGCTTCACAGTCGTCTTCGACACGGGCTCCrcC^ 

CAAACrGCTGGACATCGCTTGCTGGATCCACCACAAGTACAACAGC 

iTAAGAATGGTACCrCGTTTGACATCCACTATGGCTCGGGCAGCCTCTCCGG^ 

AGACTGTGTOSGTGCCCrGCCAGTCAGCGTCGTCAGCCTCTGCCCT^ 

GGCAGGTCITrGGGGAGGCCACCAAGCAGCCAGGCATCACCTrCATCGCAG 

ATCCTGGGCATGGCCTACCCX:<^CATCTCCX5TCAACA^ 

C^GCAGAAGCTGGTGGACCAGAACATCITCTCCTTCTACC^ 

TGGGGGTGAGCraATGCTGGGTGGCACAGACrrCCAAGTATTACAAGGGTTCI^ 

TGTCACCCGCAAGGCCTACTGGCAGGTCCACCTGGACCAGGTGGAGGTGGCCAGCGGGCTGACCC 

TGTGCAAGGAGGGCnxnX3AGGO:ATroTGGACACAGGCAOT 
GAGGTGCGCX3AGCnX3CAGAAGG«:ATaK3GGCCGTGCXXKrrG^ 

ctgtgagaaggtgtccaccctgcccx3cx3atcacacrrgaagctgggaggcaaaqgc^^ 
ccccagaggactacacgctcaaggtgtcxk:aggccgggaagaccc^ 

GGCATGGACATCCCGCCACCCAGCGQGCCACTCTGGATCC^ 
TACACTGTQTITGACCGTGACAACAACAGQGTQGGCTnXKX^GAGGC^^ 

>SGPR 084 SEQ ID NO:5 

ATGGCTCfcCTGACCAATCTACTGCCCCTGTGCTG^ 

GCGGGCCGGGCCGGGGGCCGGTraGCCGGCGCCGCTATGCGCGCAAGCAGCTCX^T^ 

TACAAGCAATITGTGCCCGGCGTGCCAGAGCGGACCCTGGGCGCCAGTGGGCCA 

GQTGQCAAGGGGCTCCGAGCGCTTCCGGGACCTCGTGCCCAACTACAACCCCGAC^^ 

GGATGAGGAQAACAGTGGAGCCGACCGCCTGATGACCGAGCGTTGTAAGGAGCGGGTGAACGCTr 

TGGa:ATTGCCXnX3ATGAACATGTGGCCaKlAGTGCGCCrACGAGTG^ 

GACGGCCAa:ACGCTCAGGATrCACTCX^CTACGAAGGCCGTGCTT^ 

CGCGACCGCAACAAOTATGGGTTGCTGGCX3Ca(XriXX3CAG 

Cn^ACGAGTCCCGCAACCACGTCCACGTGrrcGGTCAAAGCTQATAACT^ 

GCGGCTGCTTTCCGGGAAATGCAACTCnXSCGCCTGT^ 

CTGCACCGCGGAGACTGGGTTITGGCGGCCGATGCGTCAGGCCGGGTGGTGCOCAC^ 

GCTOTCCrGGACCGGGACTTOCAGCGCCXSGGCTTCA^ 

ACGCAAACTGTTGCTCACGCCCTGGCACCroGTGTITGCCGCI^ 

CGACirTGCACCGGTGTTCGCGCGCCGGCTACGCGCTGGGGACTCGGTGCTGGCGCCCGGCGG 

ATGCGCTTCGGCCAGCGCGCGTGGCCCGTGTGGCXSCGGGAGGAAGCCGTGGGCGTGTTCGCGCCG 

CTCACCGCGCACGGGACGCTGCTGGTGAACGATGTCCTGGCCTCTTGCTACGCGGT^ 

CVVCCVlGTGGGCGCACCGCGCTTTTGCCCCCriTGAGACrrGCT^^ 

GGCGGGGCCXJTCX::AGCCGACTGGeATGCATTGGTACrCTCGGCT^ 

CrACTGGGCTGA 

>SGPR 009 SEQIDNO:6 

ATGGCraAGAAACCATCCAACGGTCTTCTCGTCCACATGGTGAAGT^^ 

GATGGCATTTTTGATGATTroATGGAAAATAATGTATTAAAT^ 

AAATGTCTAAAGTTTGTGGTGAGCAATGCroAAAACCTGGTTGATG^ 

ACrGCAGGCAAAATATTrAGGGAACACCTGTGQAATTCCAAAA^ 

TCTCTTTCAGCITTTCTGGAAATCCAGGGTGCCC^ 

CTCACTTCCATGAACTAAAGACAAA^GGGCAGATGAGATATATCC^ 

G<X3AACATGCXJraGG<XnCAACATCCGCAACAAAGA^ 

TGAACITQACCTTTIX3GGGATGCGAGATCrA(^ 
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GAATCTCACAGCTCAGGAAAIXKjAAACAGCACrAAGGCAGTn 

CXnt:AGACAGCACATTCXTGGlXJITrAT^ 

ACnt3GGATCAAGAGCCAGATGTTCTrcAC^ 

gcx:agagtctcaaagacaaacxx::aaggtc^ 
attgtttggtrcaccactgacagtggaaaagccggtgcagatactc^ 

AACATCTGTAATGATGCTGTrACAAAGGCnx:ATGTGGAAAA(^ 

ACACX:ACATAATGTTrCITGGAGAC:ATGAAACA^ 

ACTTCAGAGAGTATTCrnKJAGTCATCATCTAGAGGA^ 

AGACCCCAAATATACroACCCAGCrGCCX:Aa2ATI^^ 

TCnrCCTGGGAATTAA 

>SGPR.286_SEQ ID NO:7 

CAGTATGACCTGTCCAAGGCCAGGGCrGCCCTCC^^ 

CAGCATGACXJIXKlAGGCGCTGGGGGGCCTGTGCTGGi^ 

GGACCCTACAGCCCAGGCTITa:AGGAGGAGCriX^ 

GGGGCCXTGTGAGCTGTGCCCITGTGGCCCT^GATGGC^^ 

GGGGCTGACGGGCAAGAGGTCCAGCOZWAGGCACTC^ 

GCAGGGCCGCCCCAAGATCTTCCTGTTGCAGGCCTOCCGTGGGGGAAACAGGGATGCT 

GGCCCACAGCIXTra::CCTGGTACTGGAGCTGGCTGCGGGCACC^ 

ATGTCCTGCAGATCTACGCrrGAGGCCCAAGGCTATGTGGCCrATCG<X5ATGACi^ 

TTATCCAGACACTGGTGGAGGTCCTCAGAGCCAACCCCGGGAGAGACCI^ 

GAGGTCAACAGGCGGGTGTGCGAGCAGGAGGTGCrrGGGCX:CCGACTOCGATGAACTCCGC^ 

CTGCCTGGAGATCCXKIAGCTCGCTCCGGCGCX^GGCT 

>SGPR_008_SEQ ID NO:8 

ATGGCGTATTACCAGGAGCCTTCAGTGGAGACCTCCATCATCAAGTTCAAAGA 

ACCnTGa3GGATCACTGCCTQAGCL\TGGGCCX3GACXJ^ 

TTCTTCCATAGGCCAGAAQCTGCTCCAGGAAAAACGCCTCT 

AGGATCTACCAGGGGGTCCrcCTCACTTCATCaXKSA 

GAGGCGCAGCTGACTGCTGGTrCCTGGCAGCACTGGGATCCT^ 

CAGAAGATCCIGATGGTCCAAAGCTTTTCACACCAGTATGCTGGC^ 

AATGTGGCCAGTGGGTGGAAGTGGTGATTGATGACCGCCTACCTGTCCAGGGAGATAAATGCCTC 

TTIXjTGCGTCCTCGCCACCAATVACCAAGAGTrCTGGCCCTGCCTGCT 

CTGCTCGGATCCTATTCCGATCTGCACrATGGCITC^ 

GGCGTGATCACCAACATCCATCTGCACTCnTCX^CCTGTGGACCTGGT^ 

ACCAAGGCAGGCTCCCTGATAACCTGTGCCACTCCAAGTGGGCCAAC^ 

GGAGAATGGGCTGGTGAGTCrCCATGCCTACACTGTGACTGGGGCTGAGCAGArrCAATACC^ 
GGGGCTX3GGAAGAAATTATCTCXXriXn^ 

CGCTGGAGTGATGGGTCTCAGGAGTGGGAGGAAACCTGTGATCCGC^ 

GAAACGGGAAGATGGCGAGTTTTGGATGTCGTGTCAAGATTTCCAAC^ 

TATATGTAGCGAAATTCCAATTACXXTrGGACCATGGAAACACACTCC^ 

TAATGTTTAGGAAGCAAGTGATTCTAGGAAACACTGCAGGAGGACX^ 

AACTTCTCTGTOCAAGAGCCAATGGAAGGCACCAATC 

CCATCAAATTTGAAAGCAGAAGATGCAAAATTTCCACTCGAT^ 

CAGCGGTTCCGGGAGAAATITCCACCCGTGTITITITC 

AATAATAAATTCCGCCGCAACTTCACCATGACTTACCATCTGAGCCCTGGGAACT 

GCACAGACACGGAGAAAATCAGCGGAGTTCTTGCTCCGAATCnTCCTGAAA^ 

CAGGCACCTGAGCAGCCATITCAACCTCAGAATGAAGGGAAGCCC^ 

AAAGCATTTTCAACAGATATGCTCAGCAGAGGCTGGACATT 

TCAACCAGGAGCTTCTAACAGGACCIXX^AGGGGACATGTTCT^^ 

TGGCTCTGATGGAACTGAAAGTGAATGGGCXiGCTAGACCAAGAGGAGTTTGCGCGACT 

CGCCITGTTCACTACCAGCATGTTTTCCAGAAGGTTCAGACAAGC^ 

GACTTGTGGAAGGCXlLATAGAGAATACAGACTTCCnCAGAGGGATC^ 

GCATCTGGTGACOrrCAGGTACAGCGACAGCGTCGGC^ 

CCraATGOSGCrTGAAGOCATGGCAAAGACCrTCro 

ACCTGACAGAAATGGAGTGGATGAGCCTGGTCATGTACAACTGA 
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>SGPR_198_SEQ ID NO:9 

ATGGCAGCCCAGGCAGCTGGTOTATCTAGG<^ 

AAACGCTITGAAGTACriTGGGiXIAGGATTrCAAGAC^^ 

TCCTATTTAAGGACCCTGAGTTCCCAGCATGTCCATCA^^ 

GCTCTCCGCAAACrCAAGGCATCATCTGGAAG<:XKK:CC^ 

TCGTTGGTGGAGCCACGCGCACAGACATITGTCAGGGTGGTC^^ 

CCATrGCCrCCCTGACCCTGAATGAA.GAGCroCTnACCGGGTGGTCCCCA 

AGGAGAACTATGCGGGAATCITTCACTITCAGTTCTGGCAGTA 

ATTGACGACAGGCTGCX:CACX:AAGAATGGACAGCrocrCI^ 

attctggagtgccctgctggagaaagcctatgccaagcttaatggttgttatgaggc^^ 
aggttccacagtggaggggtttgaggattix:^ 

accaccagcxaatctatatcagatcatccggaaggccctcrgtgcggggtc^^ 

catroatgtctacagtgcagccgaagccgaagccatcaccagccaga^ 

a3tactxnx3tcacix3gagtxx3aagaggto 

aggaatccatoggotoaagtogagtogrcxkmagc^^ 

acatagacoxxxkkx3gaaggaagaactggacaagaaagt^ 

achttcagatttcgtgaggcagttctctcggttggagatct 

agobaggaggtgcacaaatggaacctggtcctgttcaacggccactggac^ 

tgggggctgcx:agaacracccagccacgtactggaccaatccc<^ 

agtggatgaggaccaggaggagagcatcggtgaaccctgctgtacagtgctgctgc^ 

agaaaaatcgcaggtggcggaagcggataggacaaggcatgcitagcatcggctatc^^ 

caggttxxx::aaggagctcgagagtcacacx^ 

cag(:x:ctcagcccgcaccagcacctacgtcaacctgcgggaggtctctggccg^ 
cctggggagtacctggtggtgccatccacatttgaacccntcaaagacggcgac^ 
gtgttctcagagaagaaggcccaggccctagaaatix3gggatgtggtagcrggaaac^ 
gcx:acatcccagtgaggtggatcaggaagatgaccagttcaggaggcrgt^ 

GGAAGGATTCTGAGATTACTGCCAATGCV^CTCAA^ 

CAGACATAAAATTCGATQGATTCAACATCAACACITGCAGGGA^ 

AATGGAACGGGCACriTIXKK3GGCGGTGGAATTCAAGACX3CTC^ 

GGAGATCTATTGGGAAACTGATTATAACCACTCGGGCACCATCGATGCCCACGAGATGAGGACAG 

CCCTCAGGAAGGCAGGTTTCACCCTCAACAGCCAGGTGCAGCA.GACCATTGCCCT^ 

GCAGCAAGCTCGGCATCAACITTGACAGCrTCGTGGCTTGTATGATCCX5CCT 

AACTATTCAGCCTTCTGGACX5AAGACAAGGATGGCATGGTTCAGCTCTCT 

GCTGCGTGTTGGTCTGA 

>SGPR__210_SEQ ID NO:10 

ATGGCATCCAGCAGTGGGAGGGTCACCATCCAGCrCGTGGATGAGGAGGCTGGGGTCGGAGCCGG 

Ga3CCTGCAGCrriTITCGGGGCCAGAGCTATGAGGCAAT^ 

CCTGTTCCGCGACCCTTACTTCCCTGCnXJGCCCTGATGC^ 

CTCGGAGAAGGCCAAAGGCGTGAAATGGATGAGGCCO^TGAGTTCTGTGCT 

TCTGTGAAGACATGAGCCXSCACAGACGTGTGTCAGGGGAGCXnXM 

GCX:GCCGCCrCCCTTACTCroTATCCCCGGCTCCTGCG«:GGGTGG 

AGCATGGCTACXSCAGGCGTCTTCCACrrcCAGCTCrGGCAGTT^ 

TGGATGACAGGCTGCaxn^GCGTGAGGGGAAGCTGATGTTCGTGCGCTCGGA^ 

TTCTGGGCCCCACTCCTGGAGAAGGCCTACGCCAAGCTCCACGGCrCCT 

GGCCACATGAATGAGGCXTrrGTGGATTrCACAGGCGGCGTGGGCGAGGTGCTCT 

AAACAGCATGGGGCTGTTCnCTGCCXJrGCGCCATGCCCTGGCCAA 

TGCC(:Vi.GAGTGATCGGGGTGAGTACCGCACAGAAGAGGGCCrGGTAAAGGGACACX3CGTAT^ 

TCACGGGCACACACAAGGTGTTCCTGGGCnTCACCAAGGTGC^ 

TGGGGCTGCGTGGAGTGGACGGGGGCCli3GAGCGACAGCTGa::C^ 

CGAGTGCCGiXIATGCCCTGCIXjGTGAAAAAGGAGGATGGCGAGTT^^ 

TCCTCCTCCATTTCGACACCGTGCAGATCTGCTCGCTGAGCCCGGAGGTGCT 

AGGGGGGOKSCTGGCACGTCCACAanTCCAAQGCCGCr 

AGCCAGCXnAATGCTOAAACCITCr^ 

gaggaggatgacgaggataaggaagggcccrgggggggctggggggctx3c^ 
c:agcgcgggggggcx:!GCAcgccx:aagtgcac^ 

CGCCrrGAGAGCCAAGGGCCrCACnTACXrrCACX:GTTGGC^ 
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aovggcacagacaacgagccksacacacxk^^ 

acacacacggccx:acaagaggcgagcaaaagatacacxk:ac3a^ 

tagggaagcggacxsacgacxjggggacaggggtrcggc^ 

atcagcx3cagacxrrgcagtctctcx:agggcc(^ 

tttcaggagckkjctggagaggaggaagaacrca^ 

gccctggagcctgccagggcccatacctccacccccagaga^ 

gctgctgcagtgtttxxkjgcatgggcaaagccrg^ 

(xrrcctggagtggcaggccatattcaacaagttcgatga 

a3AGCroAGGCraGCACTGAATGCAGGA.GGCI^ 

CCAGCOKn^ACCGGGATAGCCGTCTGCGTGTGGACTTCGAGCGGT^^ 

TCACCTGCATCTTCTGCCACrGCAGCCAGCACCTGGATGGGG 

ACAGACAGTGGATGGAGGTGGCCAajITCTCCrAG 

>SGPR_290_SEQ ID NO: 1 1 

ATGTCTCTGTGGCCAC<nTKXXjATGCAGATGGAAGCT^^ 

CCACAGCAACCCCAACAGGACirrGAGGCCCTGCTC^ 

GAAGACACCAGCaTCCCX3GCCACCCTGAGCTCX:ATCGGCAGTGGCrC^ 

CCCCGCX:TGCAGTGGAAGAGG(X;a::CGGAGCTGCACAGCAATCCC^ 

AAAAGGCTGGATCTGTGCCAGGGGATAGTAGGAGACTGCrGGrrC^ 

GCCITGCACCAGGACATCCTGAGCCGGGTTGTTCCCCTGAATCAGAG^ 

GGCATCTTCCGGTTCTGGTTCTGGCACTATGGGAACI^^ 

CCTGTGAATGAGGCTGGCCAGCTGGTCTTTGTCTCCrCCAC^ 

CTTCTGGAAAAGGCXn'ATGCCAAGCTCTCTGGTTCCTATG^ 

GAAGCCCTTGTAGACTTCACTGGAGGGGTGACAATGACCATCAACCT 

ajTCTGGGACATCCrCATaSAAGCCACCTACAAC^ 

GGAGAAGATrCTGGAGAATGGGCIXK3TGGAAGGCCATGCCT^ 

TGACCTGCAAACATAGACCTGAATATCTCGTCAAGCTACGGAACX^ 

AAAGGAGACTCGAGTGACAOTTCAAGTAAATGGGAGCTGCTGAGC CCCA AGGAG 

TCTGAGGAAAGACAATGACGGAGAATTCTGGATGACGCTGCAGGACI^ 

TCCTGGTTATCTGTAAACTGArcCCAGGCCTGTTGAGCCAGGAGGC^ 

ACCATGCGGQAGGGGAGATGGGAGAAGCGGAGCACAGCTGGTGGCCAGAGGCAGTTGCTGCAGG 

ACACATTTTGGAAGAACCCGCAGTTCCTGCTGTCTGTCTGGAGGCCCGAGGAGG^ 

CrGAGGCCCTGCAGCGTGCTGGTGTCCCTGCTCCAGAAGCCX:AGGCACAGGTC^ 

GCCTCTCCrCGCCATTGGCITCrACCTCrATAGGATGAACAAGTAC^ 

GCCCCCTGAGrnriTCCAGAGAAACACTCCTCrGAGCCAGCCTGATAGGI^ 

AGTGAGTCAGGAGCTGTGTCTGGAACCAGGGACGTACCTCATCGT GCCT 

CCAGAAGTCAGAGTTCGTCCTCAGGGTCnTCTCCAGGAAGCACATCI^ 

TTCTGGTCTCGTCITCrcAAAGGAGATANAAGACCAAAAT^ 

AATTCTTITGNAAAGCAIXXAGAGATTAATGCA^^ 

TGGTCAAGTCTCGGGAGCAGACAGCCCTICTTTAGCCTGGAAC^^ 

CTGGACGTATCCirrcAGCTTAATGCATCAGGTACTAT^ 

AAGCAGCIX5AAG<mTCrcAGAAGGTTTrC^ 

ggagcagctgcacgctgccatgagggaggcaggaatcatgctcagtgatgacgtcnx^ 

tgcrcatccgctacggcggcccccgccrccagatggactttgtcagtttcat^ 

tgtagagaacatggagggtaagctggcgggaagctggggagggccaggtcttcx:tctgct 

ATGACrrcCCACCrGTCCCTAGTrrAAGCACAAGGGAGGACAGCCGCC^ 

ccagggaagctgtggggacctccagccaagtgcctgtga 
>sgprj16_seq id n0:12 

atggtggctcacataaacaacagccggcrcaaggccaagggcgtgggccagcacx3acaacgcc^ 

GAACrrTGGTAACCAGAGCrrXGAGGAGCTGCGAG^ 

AGGAOXCTTATTCXXTGCTGAACCCAGCTCAC^ 

ATGTGCAGAACATCTCCIXKjCAGCGGCCC^ 

GGATTTCrCCAACAGACATCTGCX:^^ 

CCCHTACCACCTGCCXXAAACrrGCTATACXGCG^ 

TATGCTGGCATCTTCCATTrrCAGATTTGGCAGTITGGAC^ 

CGGCTGCXX^ACAAAGAATGACAAGCTGGTGTrKn'GC^ 

TGCCCroCTGGAGAAGGCGTATGCCAAGCrGAGTGGGTCCTATGJ^ 
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CCATGGAGGGCCITGAGGACnTCACAGGAGGCGTGGC^^ 

cAGAAa:rixKnx::AGGcnxTrAGGAATC 

(JTCACCAGTGATAGTGAACTGGAATCCATGACTGACAAGATGCrGGTC 

TGTGACTGGCXriTCAGGATGTCCACTACAGAGGCAAAATGGAAACACT^ 

CCTGGGG<XX3GATTGAGTGGAATGGAGCTIXK1^GTGACAGTG 

CTCAGACATCXAQXTGCAGCTGCTGCACAAGACGGAGGACGGGGAGTTCra 

ATTTCCrGAACAACTrCACGCrrC(nX3GAGATC^^ 

ACAAGAGCTACnXKKVS.CACCACCITCrACGAGGG^^ 

TGCAQGAACXIACCCrGGCACXjTTCTCGACC 

GACGXIAGAGGATGACXjCAGAGGGC^ATGTTGTGGTCTGCACCTGCCT^ 

GAACTGGCGGCATGCACGGCAGCAGGGAGCCCAGCTXSCAGACC^ 

TCCCAAAAGAGTITCAGAACAITCAGGATGTCCACI^^ 

GACCACGGCTTCTGAGAGATCTTCACCAACTCACGGGAGQT^ 

GGGGAATATATCATTATTCCXn'CCACCTITGAGCCViC^ACAGAGATGCT 

TCACCGAGAAG<^CAGCGAGTC\TGGGAATrGGATGAAGTCAACTATGCT 

GAAAAGGTCTCraAGGATGACATGGACCAGGACTTCCTACATITGT^ 

GGGCAAGGAGATAGGGGTGTATGAGCTCCAGAGGCTGCTCAACAGGATGGCCATCAAACT 

GCITCAAGACXAAGGGCriTrGGCCnXKjATGCI^ 

GCTCrGGCAAGCTGGGGCriTCTAGAGTrC^ 

ATCITCAGAGAGTGTGACCAGGACCATTCAGGCA(XriTGAACTCCTATC^ 

GAGAAAGCAGGCATCAAGCTGAACAACAAGGTAATGCAGGTCCTGGTGGCCAGGTATGCAGATG 

ATGACCTGATCATAGACTITGACAGCXrCATCAGCrGTTrc^ 

TCTITCTAACCATGGACCCCAAGAATACnXKjCCATAT^ 

TGACCATQTGGGGATAG 

>SGPR 003 SEQIDNO:13 

ATGCGGGCGGGCCGGGGCGCGACGCCGGCGAGGGAGCTGTIXXXSGGACGCCGCOT 
GGACTCCTCGCTCnTCTGCGACTTGTCTACGCCGCTGGC^ 

GCGGCCCCAGGAGATTTGTGCCACACCCCGGCTGTTTCCAGATGACCCACGGGAAGGGCAGGTGA 

AGCAGGGGCTGCTGGGGGATTGCTGGTTCCTGTGTGCCTGCXjCCGCGCrc 

CrccrGGACCAGGTCATTCCTCCGGGACAGCCGAGCTOGGCCGACCAGGAGTACCGGGGCT^ 

ACCTGTCGCATITGGCAGTTTGGAracrGGGTGGAGGTGACCACAGATGACCGCCTC 

GCAGGGAGACTCTGTTTCTOXXICTGCCAGAGGGAGGATGTGITCT 

GTCTACGCCAAGGTCCATGGGTCXTrACGAGCACCTGTGGGCCGGGCAGGTGC^ 

GGACCTOACCGGCGGCCTGGCAGAAAGATGGAACCTGA^ 

CAGGACAGGCCAGGCCGCnt3GGAGCACAGGA(m'GTCGGCAGCrGCT^ 

TCrGATCAGCTOCTGCGTGCTCAGCCCCAGAGCAQGTG^ 

CATTGTCTCGGACCTGCGGGAGCrcCAGGGTCAGGCGGGCX^AGTC 

GAACCCCTGGGGCCGGCQGTGCroGCAGGGGCTCrGQAGAGAGGGG 

GTAGATGCAGCGGTAGCATCTGAGCrCCroTCa:::AGCTCCAGGAAGG 

GGAGGAGTTCCTCA.GGGAGTTTGACGAGCrCACXX3TT^ 

TGCAGAGCCTCTACACAGAGAGGCTGCTCTGCCATACXjCGGGCGCTGCCT 

GGCCAGTCAGCAGGAGGCTGCCGGAACAACAGCXKSCTTrCCCAGC^ 

GGTCrcAGAACCGAGTGAGGTGTACAlTGCCGTCCrGCAGAGATCCAGGCTGCA(^^ 

GGGCAGGCCXKSGCCCGGGCACTGGTGGGTGACAGTCATACTTCGTGGAGCCCAGCGAGCATC^ 

GGCAAGCACrrA(X:AGGCIX3TGGGTCTGCACCTCrGGAAGGTAGAGAAGC^ 

TAGGGTCCTGTCCATGCCCCCCGTGGCTGGCACCGCGTGCCATGCATACGACCGGGAGGTCCACCT 
GCGTTGTGAGCTCTCACCGGGCTACTACCTGGCTGTCCCCAGCACCT^ 
GGAGTTCCnX3CTCC»AGTCTTCTCTACCGGG<^ 
CAGGACGCACCXX:CACTGCTGCTGCAGGAGCCGCTGCT 

>SGPR_016_SEQ ID NO: 14 

ATGTTCCTTCTTCTGGTGCITCTCACTGGACCT 

TCITCCTACAGACCACAATTCCAGAGAAGATTTCATCATCGGATGC^ 

AATGTAATTTrAATAATATTTTTACTAGAAATCATGT^^ 

TTCAGCTTCTGTTATTAATTCTrATGACGAAAATGACATCCGTCATT^^ 

ATGGATTOGATTTATAATGGATATGTTGCGGGTATrcCAAATT 

CAGGACTCAGGTKKSGAACAATOCAGCTGAAAAACATCTC^ 
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AAAACTOACTITATTAAGrrATIXXCTCGATATATI^ 

GTAAAAACAATAAAAAGTATCTGGhnWATGTITTCT 

TTOGAGCTCTOGTCAGATGAAAATAAGAT^ 

TTTITATCATXK3AAACAAAAATTrATCT 

TACTCTGGTGGTCTAAAGGATTTTAACATC^ 

ATGGCCTTACATGTCTTCAGACAAACXXrr^^ 

GCV^TGGGTTGTreGAAGGAAGTGAAGAATGTGACl^^ 

>SGPR_352_SEQ ID NO:15 

ATGGCTCCCGCCTGCCAGATCCTCCGCTGGGCCCTCGCCCTGQGGCTGGGCCTCA 

ACGCACGCCTTCCGGTCTCAAGATQAGTTCCrGTCCAGTCTGQ 

ACX^CGCGTGGACCACAACGGGGCACTXKriGGCCn^ 

GGCACGGGGGCCA.CAGCCGAGrca^GCCTCrrTCrrAC^^ 

CTGAACCrGACa:GCAGCIOX:GTCTACTGGCAGGG 

GGGCCrGGCCTGGCAQAGGGCGQCXXXSGCCCCACI^ 

CCAGCACKnXX:CATGTGGCX:ATCAGCACX:TGroGAGGCCT^^ 

GAAGAGTACCTGATroAGCCX;CTGCACX3GTGGGCCX:AAGGGTTCTC^ 

ArcACATGTGGTGTACAAGCGTTCCTCTCrGCGTCACCCCCACCTGGAC^ 

AQATGAGAAACCGTGGAAAGGGCGGCCATGGTGGCTGCGGACCrrGAAGCCACCGCCTGCCAGG^ 

CCCTGGGGAATGAAACAGAGCGTGGCCAG<XAGGCCTGAAGCGATCGGTCAG^ 

GTGGAGACCCTGGTGGTGGCTGACAAGATGATGGTGGCCTATCACGGC^ 

GTATGTCXn*GGCCGTCATG^CATTGTTGCCAAA<nT^ 

TAACATCCTCGTAACTCXK:crcATCCTGCTCACGGAGGAC^ 

TGCCGGGAAGTCCCTGGACAGCITCTGTAAGTGGCAGAAATCCATCGTGA^ 

GCAATGCCArrCCAGAGAACGGTGTGGCTAACCATGACACAGCAGTGCTCATGACACC^ 

atctgcatctacaagaacaaacccixkzggcacactaggcctggc 

gcgcgagagaagctgcagcxjtcaatgaggacattggccl^ 

agatcgggcacacattcggcatgaaccatgacggcgtgggaaacagci^^ 

qacccagccaagctcatggcracxx:acatraccatgaagaccaacccattcot 

agccgtgactacatcacx:agctttctagactcgggcctg<^ 

agacaggacittgtgtaax5gacagtggcaaxiggc^^ 

CTTTCAGCATGGAGTCAAATCGCGTCAGTGTAAATACGGGGAGGTCTOCAGCGAC^ 

GAGCAAGAGCAACX:X3GTGCATCACCAACAGCATCCCGGCCGCCGAGGGCACGCTGTGCCAGACGC 

ACACCATCGACAAGGGGTGGTGCTACAAACGGGTCTGTGTCCCCirrGGGTCGCGCCC^ 

GTGGACGGAGCXriGGGGGCCGTGGACTCCATGGGGCGACrGCAGCCGGACCTGTGGCGGCGGCG^ 

GTCCTCTTCTAGCCXJTCACTGCGACAGCCCCAGGCC^ 

GAGAAGGCGGCACCX3CTCCTGCAACACGGATGACTGTCCCCCTGGCT 

TGCAGTGTTCTGAATTTGACAGCATCCCnTrCCGTGGGAAATT 

GAGGGGGCGTGAAGGCCTGCTCGCTCACGTGCCTAGCGGAAGGCm'CAAC^ 

GCGGC^GCCGTGGTGGACGGGACACCCTGCCGTCCAGACACGGTGGACATTTGC^^ 

ATGCAAGCAOTTGGGCTGCXSACCGAGTCCnGGGCrrCCGACC^ 

GTGGCQGTQACGGCAGTGCCroCGAQACCATCGAGGGCX3TC^ 

gggtacx3agqatgtcgtcrggattcx:caaaggcta:ot 

tctctcagtcacitggccctgaagggagacx:agqagtgcctc(^^ 

cc<xx:agccccaccgtctgcctctagctgggaccacc^^ 

ccagagcctcgaagccctgggaccgattaatgcatctctcatcgtcatggtgctggcccggaccga 

gctgcctgccctccgctaccgcttcaatgcccccatcgcccgtgactc 

cactatgcgcccragaccaagtgctcggcccagtgtgcaggcggtagccaggtgcaggcggtgga 

GTGCCGCAACCAGCTGGACAGCTCCGCGGTCGCCCCCCACTACTGCAGTGCC^ 

CCAAAAGGCAGCGCGCCTGCAACACGGAGCCITGCCCTCCAGACTGGGTTGTAGGGAACTGGTCG 

Cnxn^GCAGCCGCAGCTGCGATGCAGGCGTGCXjCAGCCGCnXXjGTCGTGTGC^ 

gccgcggaggagaaggcggtggacgacagcgcatgcccgcagccgcgcccacctgtactggaggc 

ctgccacggccccacttgccctccggagtgggcggccctcx]^ 

ogggccgggccrccgccaccgcgtggtcctttgcaagagcgcagaccaccx3cgcca<^^ 

CXK3CGCACTGCTCACXXX5CCGCCAAGCCACXX3GCCACC^^ 

CXKJCXXXKH'GGGIXKSCTGGCXIAGTGGGGTGAGTC 

CX5CTCGGTG<XiCIGCA<XAGCCACACX3G^ 

GCCCAOCACGCAG<^GTQTaAGGCCAAGTG«}ACAGCCCAACCCr 
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GCAAGGATGTOAACAAGGTCGOCTACIX3CCCCCTGGTGCT 
ACnTCCGCCAGATGTGCTGCAAAAOnxSCX^ 

>sgpr_050_seq id no:16 

atgaagccca3cgcgcgcggatggcggggcrtggcgg«jc^^ 
cgagcaggcacctgcgtg<xk:catgggacccg<::agcggc^ 
gtcctccrccacccgcggagcggccgggctggatggaaaagggcgaatatc^ 
tacgaggttgaccacaggggcgattacxn'gtcccatgaaatcatgcaccatcagcggci^^ 

AGCAGTGGCXXnX3TCCGAGGTTGAGTCTCTTCACCITC^ 

CATGGATCTGAGGACnTCCAGCAGCCrAGTGGCTCCTGGCm 

AGGCACTAAGTCrGTGCAGACITrACCGCCAGAGG 

ACACAGAAACrCCTCAGTGGC<XTTTCAACCTGCCAAGGCn^ 

AGGCAQATTACITCXnAAGQCGACTTCCTTC^ 

GCAGCTOGCCATCCCACXn'ACTGTACAAGAGATa^ 

GTCCTXKJTGACCTCAAGGACATGGGAGCiXKK^ 

GGGACTGCCACAAAAGCAGCATriCTGTGGAAGACGCAAGAAATACATGCCCCAC^^ 

AAGACCr(nTCATCrrrGCX:AGATGAGTATAAGTCIT(^^ 

CCATAGAAATGAAGAACTGAACGTGGAGACCTTGGTGOTXKjTCXjACAAAA^ 

ATGGCCATGAAAATATCACCACCTACGTGCTCACGATACTCAACATGGTATCr<^^ 

ATGGAACAATAGGAGGAAACATCAACATTGCAATTGTAGGTCTGATTC^ 

ccaggactggtgataagtcaccacgcagaccacaccttaagtag<m'crg 
attgatggggaaagatgggactcgtcatgaccacgccatcitactgactggt 

CTGGAAGAATGAGCCCTGTGACACirrGGGArrrGCACCCATAAGTTC 

CAGCTGCACGATTAATGAAGATACAGGTCTrGGACTGGCCTTCACCAT^ 

CAACTTTGGCATGATTCATGATGGAGAAGGGAACATGTGTAAAAAGTCCGA^ 

CCCCTACATTGaCAGGACGCAATGGAGTCTTCTCCTGGTCACCCTGCAGCCGC^ 

AATITCTAAGCACCGCTCAAGCTATCrGCCTTGCrGATCA^ 

ATCCTGAGAAATTGCCAGGAGAATTATATGATGCAAACACAC^ 

AAAGCCAAGCTCTGCATGCIX]K3ACT^^ 

GGAAGGAAATGTGAGACTAAATTTATGCCAGCAGCAGAAGGCACAATT^ 

GTGCCGGGGAGGACAGTGTGTGAAATATGGTGATGAAGGCCCCAAGCCCACCCATCKjCCACTGGT 

CGGACTGGTCTTCnTGGTCCCCATGCTCCAGGACCTGCGGAGGGGGAGTATCT 

TCTGCACCAACCCCAAGCCATCGCATGGAGGGAAGTTCrraTGAGGGCTC^ 

TCTGCAACAGTCAGAAATGTCCCCXJGGACAGTGTTGACITCCGTGCTG^ 

ACAGO^GACGATTCAGAGGGCGGCACTACAAGTGGAAGCCTTACACTCAAGT^ 

TTATGCAAACTCTACTGTATCGCAGAAGGATTTGATTTCITC^^ 

ATGGGACTCCATGCTCGGAGGATAGCCGTAATGTTTGTATAGATGGGATATGTGAGAGAGTTGGA 
TGTGACAATGTCCrrTGGATCraATGCTGTTGAAGACGTCTGT<^^ 

GCXTTGCACGATTCACAGGGGTCTCTACACCAAGCACCACCACACCAACCAGTATTATC^ 
ACCATTCOTCrGGAGCCCQGAGTATCCGCATCTATGAAATG;^ 
TGCXSCAATGCCCrCAQAAGGTACTACCraAATGGGCACro 
AAATTTTCGGGCACrACTTTCGACTACAG 

GGACCAACCAACX3AGACACTGATTGTGGAGCTGCTGTTTCAGC^^ 

GGAATACTCCATGCCTCGCTTGGGGACCGAGAAGCAGCCCCCTGCCCAGCCCAGCTACA 

CCATCXjTGCGCTCrGAGTGCTa:GTGTCCTGCGGAGGGGGACAQATGAC(:XjTG 

TACAGAGACCTGAAGTTTCAAGTAAATATGTCCITCTGCAATCCCAAGACA 

CTGGTGCCTTGCVUWVGTATCTGCCrGTCCTCCCAGCTGGTCCGT 

CGGACGTGTGGCGGGGGTGCCCAGAGCCGCCCCGTGCAGTGCACACXSGCGC^ 

GGAGCX:AGTCCCGGCCAGCCTGTGCX:crcAGCCTGCTCCCTCCAGCAGGC^ 

GAGCrrGCX:CACCTGCATGGAGCGCCGGGCCCTGGGCAGAGTGCrrCACACACC^^ 

GGAGGAAGCGGGCAGTGGCCIOTAAGAGCACCAACCCCTCX3GCCAGAGCGCAGCTGCTGCCCGAC 

GCTGTCraCACCTCCGAGCCCAAGCCCAGGATGCATGAAGCCTGTCTGCI^^ 

CX:CAAGAAGCTGCAGTGGCrGGTGTCCX3CCrGGTCCCAGTGCTCT 

ACAGAAAAGATTCITAAAATGTGCroAAAAGTATGTITCT 

AQAAGTGCTCACATTTQCCOAAaCXXAGCCTGQAGCTQaAACG 

CCAGGCACCCCXCATTTGCTGCTGCGGGACCCTCGAGGGC^ 

AGTGCACGGCCAGCTGTGGGGGAGGCGITCAGACGAGGTCCGTGC^ 

OCGGCCTCAGGCTGCCTCCTGCACCAGAAGCCITCGGCCTC^ 
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Figure II 

CCCATKKiAGAGAAGAAAQATGCCITC^^ 

ca(:xkk3ATGTxk::agcxi\caa(ji^^ 

TGA 

>SGPR 282_SEQ ID NO: 17 

ATGAG^GK^GGCAGAGGCGCGGGTCACCtm-AGGGCCCCCCrCITG^^ 
CTGACTCX:AGTCCGGTGTIXnx:AAGGCCAT(^^ 
CCCAGGAAGGAGACX3CACCACXjGCAAAGACXriTCAGTTT(^ 
TTnXKKKK3TCAAAGACL\CATCATTCACATGra 

GGTGACAACTCAGGATGACCAAGGAGCCITGCAGATGGATGACCCCrACA^ 

ACTATCTCAGCTACCTGGAGGAGGTTCCTCTOTCX:^ 

TCAGAGGCATCATGAAGCTXSGACGAOirrTGC^^ 

CnTGAACATQTTTCTCAGATAGTGGCaUGCCX^ 

CAATGAGGAGACAAACCCCCTQTTCTC^^ 

GGCTGTATAGTTCTCATAGAGGCAATATAAAAGGCCACGTTCAATGTT^ 

TAGATGACAATATTACAACTTCTTCCAAGQAGGTGGTCC^ 

TreAAAATATTGATCnXK:GGTACTATATTTATCITTTGA ^ 

TGTGAATGACTATCGAGTTCAGAGTGCAATGTITACCTrATm 

CGTGTTC^TTCACCCACACTACITATrAAAGAGGCACCACATGAATGTA^ 

TATAGCITCTGTACACATTTAGGCCTATTA<^CATTGGTACT 

CCGTCATAAOiuVCCCAGACACTGATGAGAAGTACTGGTGAGAAGTACGATC 

TGTCAGAAAAGGGCCTTCTGCATTATGCAGCAATATCCTGGGATGACAGAT 

TCnTATGGACATGCACAAAATTGTITrGTACATTCAGCCC^^ 

TGTATAATGAAACX:ATGACAATGGTTCGCrGTGGAAACCTCATAGCGGATGGGAGGGAGG 

GACTGTCGCrcCITCAAGCAGTGTrATGCCAGTTATT^ 

GGGAGCATCraTCATATAGGAQAGTCCTGTACAAACTGCAe^ 

AGACCTATCCAAAATATATGTGACCITCXrAGAGTACrGTC 

AACTTTTATATGCAAGATCGAACCCCGTGCACTGAAGAAGGCTAC^^ 

GACCGCAATGTGCTCTGCAAGGTAAT(nTrGGTGTCAGTGCTGAGGAGGCTCCTO 

GACATAAATCTTGAAAGTTACCGATITGGACATrGTACTCGACGACAAACAGCT^ 

G(nTGTGCAGGAATAGATAAGTTTTGTGGAAGACTGCAGTGTACCAGTG T^^ 

CTOCAGGAACATGTITCATrCCATCACrCAGTGACAGGAGGATrTCAGTGT^ 

CACCGTGCAACAGACACAACTGATGTTGGGTGTGTGATAGATGGCACTCCI^ 

TTCTGTAATAACACCAGGTGCAATGCGACTATCACITCACTGGGCTACGACTG^^^ 

TGCAGTCATAGAGGGGTGTGCAACAACAGAAGGAACTGCC^TTGCCATATAGGCT^ 

actgtgcctaagaagaggtgctggtgggagtgtcgacagcgggccax^ 

cggtcaaacaaag«:aacaatcagtgatgtatctgagagtggtctitggtcgtatttaca 

taattgcacrgctcnttgggatggccacaaatgtga^ 

GGACAGTTACTAACCXrrGAATAA 
>SGPR 046 SEQIDNO:18 

ATGGTGGAAAAGCATGGCAAGGGAAATGTCACCACATA(^TrCTCAC:A^ 
TGGCCTATTTAAAGATGGGACTATTGGAAGTGACATAAACGTGGTro^ 

GGAACAAGAACCTGGAGGATTATTGATCAACCATCATGCAGACCAGTCTCTGAATAGliiiiGTCA 

ATGGCAGTCTGCCCTCATTGGAAAGAATGGCAAGAGACATGATCATGCCATCITACT 

TGATATTTGTTCTTGGAAGAATGAACCATGTGACACTCTAGGGTTTGCCC 

CTCTAAGTACCGAAGTTGTACCATCAATGAGGACACAGGACTTGGCCTTGCC^ 

TGAGTCAGGGCACAACT^GGTATGATTCA.CGA<:^ 

GCAATATCATGTCrCCCACACTGACCGGAAACAATGGAGTGTTITCATC 

AGTATCrCAAGAAATTCCTCAGCACACCTCAGGCGGGGTGTCrAG^ 

GGACAGTATAAATATCXXSGACAAACTACCAGGACAGATTtATGATGCTGA 

gc:aatttgqagcaaaago::aagitatgcagccitg^ 
ctgccacasagtaggccacaggtqtgagaccaagtttatcccas^ 

GCTTOAGTATGTGGTGTCGGCAAGGCXIAGTQCGTAAAGTT^^ 

CACGGCCAGTGGTCXCCCTGGTCGAAGTGGTCAQAATGTTCCCGGACAT^ 

GTTCCAGGAGAGACACTGCAATAACCCCAAGCCT 

CCGTATTTATCAGCTGTGCAATATTAACCCnTGCAATGAAAATAGCITG^ 
GTGTGCAGAATATAACAGCAAACCTTTCCGTGGATGGTI^ 
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ggaagaggaagatcgatck:aaacnx3tacix3caag(^^ 

cxkk:aaagtgaaagatggaactccctgct«:ccaaac^^ 

gtgaactagtxk3gatgtgatcatgaactaggc^^ 

aaggtqataattcaacntgcaaqttitataaaggc 

attatccggtggtcctcattccagctggcgaxqaagcatxx^ 

ccagttacctcgcagttcgaagcctcagtcaaaagtatta^ 

ggcctggggagttccccntcgctgggaccacgttrgaataccagcgct 

gtctgtacxscgccagggcccacaaatgagacgctggtcti^^ 

CCAGGGATAGCITGGAAGTATGCACTTCCCAAGGTCATaAA.TXKi^ 
Aa:riXK:CTATACCTGGAGTATCGTGCAGTCAGAGTGCTCCGTCTCC^ 
TGTAAAGGCCATITGCITGCGAGATCAAAATACTCAAGTC 
CAAGCCAGTAACTGAGCCCAAAATCTGCAACGC^^ 

ATOGAGTACATGCAGCAAGGCCTGTGCTGGAGGCCAGCAGAGCCGAAAGATCCAGTGTGTO 

AGAAGCCCTTCCAAAAGGAGGAAGCAGTGTTGCATIXJ^ 

GriXXAAGCCTGCAACAGCCATG«JIXKX:C^ 

AAGACCTGTGGACXiAGGGGTGAGGAAGCGTGAACTCCTC^^ 

CXXXXJAGAGGAAGCXmSAACKXr^ 

gtacxiiagtctccccagacctgagctgcaggagggctgtgtgcttgg 

cggctacagtgggtcgcitcttcgtggagcgagtgttctgcaa^ 

agggagatgaagtgcagcgagaagggcitccagggaaagcrgataacttrccc^ 

gccgtaatattaagaaaccaaatctggacm^ggaagagacctgc^ 

catccagtgtacaacatggtagctggatggtattcattgccgtggcagcagtgcacagtcacct 

gggggaggggtccagacccggtcagtccactgtgttcagcaaggccggccitcct 

crccatcagaaacctccggtgcracgagccrgtaatacaaacttctg^ 

gaggatccatcctgcgtagatttcttcaacixk3tgtc^ 

acaagttttacggaaaacaatgcrgcaagt^ 

>sgpr_060_sbq id no:19 

atggacggccgcggggcitrctggacagtggccatrcx:cagagccagc^ 
gctggggctcccgtrccx:ggtgaagak5acg<xx^ 

aggccccacagagagtggttggcaagagtcactcggggattaggatgcotgccaaatcgcggaat 

ttgaggctggaatccaagctcaacaggaaagtagtgaaa 

gagcggggagggagctggtgccggcattrcccacx:aacgccggtitagg^ 

<x3gccgcca:ctgcrggaggggatgtggcatcrcacxjggctgccagggagcg<^^ 

cigcaaccagcgtgaagagggtctcaggggaggctgtggtgggatcccccacgtg^ 

ctcaccgttacctctggatgcctcggggcaaaggcctt^ 

gggtcttggaacccgggcacaccagtccccagctaacgaaatccccgagttg<:kk3gat^ 

ggtcacgtttggcx:caagaacccgcagtcctctttggtcttcggccctct 

TCTGGCACGGCGGCTCTGGGCACAGCCCATGCTGCTITCGGGCTGGGT^ 

>AATTATCACAGTGACGGTGACCrTCACCXX:AACAGGACTGCT^ 

CanACAACCAACCTGCCAGGAGTCGGCTCCTGAAAACV^GW 

CCAAAGGCTGGAGGGCTTCACTCCGGCKKK^GCa^ 

GTCCGGGGGGGCroCCGGTXXX:GGGTACX:ATGTGTGACGGCGCCCT 

CCGTGCTGCTGCTGCTGGTITGGGGACrGGACCCX3GGCACAGGTAGCGCCCC 

TTCACCCCXJCGTCCTGCGGCTACCnTCCCrCTGCGTTCTCGCG^ 

CGGCGGGACCGCTGACGGCGCCCGAGCGGAGGAGGCGCGGGCCGCGGCCGGAGTACGGGAATCG 

GGTGGCTCCGTGGCAGGCGCGCCGCCGODGGGTCTCCGCrCGCCGATGCGCGGCGCC^ 

AGGTGCTCGCGCGGCTGCGCCGGAGACCCTCCa:XK3GTGGCGCGGGCCAGCGTGGA 

GACGCGGCGGCCGACGTGGAGGTGGTGCrCCCGTGGCGGGTGCGCCCCGACGACXn^ 

GCCGCTGCCCGCAGCCCCCGGGCCCCGAOKSCGGCGACGCCCCCGCACGCCCCCAGCCGCCC^ 

GCGCCCGGCCCX3GAGAGCGCGCCCTGCIX3CTGCACCrrGCCGGCCTrCGGGCGCGACCT 

AGCTGCGC(XK:GA<XrraCGCITCCTGTCCCGAGGCTI^ 

CGCXXiCGGCCXK^CCCGCCGAGCTGTGCTrCTACnCGGGCCGTGTG^^ 

GTCrcGCrCAGCGOCrGCGGOK^CGCXJC^^ 

GTGCTAATCCAGCCCCrCAACAACTCCCAGGGCCC^ 

CAAATGCntXHTGACCCCCAGCCCTTCTGCroAGGOX 

AACAGAAAAGAAGAAGCCGACGTGGGGCAGGCCITCGCGGGACroGCGGGA 
ATCXX3GCrCACCAGCQAGCACACGGTGGAGACCCnX3GTGGTGG<^^ 
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CCACGGGGCCXJAGGCCXSCCCAGAGGTTCATCCTOACCGTCATGAAC^ 

GCAailAGAGCCTGGGGATTAAAATTAACATIt^ 

CGCTAAGTTGTCCATTGGGCACCATCGTGAGOGGTCCCI^ 

GGAGTATGGAGGAGCXSCGATACXnXXJGCAATAACCAGGTTCCCGGCGGaAAG^ 

TGGTGGATGCTGCCGTGTTTGTQACCAGGACAGATITATGTGTAC^ 

CTGTTGGAATTGCITACTTAGGAGGTGTGTGCAGTGCrAAGAG^ 

ATGGTCTCAATITGGCCTITACXATCXKXX^ 

ATGACCACTCATCTTGCGCTGGCAGGTCCCL^CATCATGTCAGGAGAGTGGGTGA^ 
CCAAGTGACCIXrrCITGGTCCTCXrraCA^ 

agcacctgcttgctagtcacggaccccagaagcx:agcacacagtacgcct 
gggcatgcacracagtgccaa<^agcagtgccagatccrgtt^ 

AAACATGGAGCATCTAATGTGTGCTOGACTGTGGTGCCTGG^ 

a:AAGCTGGACCCTCXXX:riX3G^ 

TGamiAQCAAGACXK:(X:ATtXXX3^ 

CATGTGCAGCXX}AACATGTGGGACQGGAGCXX:GCTrCCGG^ 
CTGGGCXH'GGAGGCACACACIXKX^CXKKj 

tgcccx:aagggtctgcccagctixxgggaccagcagt^ . 

gaagaaaggcctgctgacagccgtggtggttgacgataagccatgtgaactctactgc^^ 

cgggaaggagtccccacnxjctggtggccgacagggtcctggacggtacac^ 

agactgat<:nxn'gcgtgcacx3gcaagtgccl\gaaaatcggci^^ 

gccaaagaggacagatgcggggtctgcagcggggacgggaagacc^^ 

acrrcagccacgarcgggggacaggttatatcgaagctgccgtcat^ 

atccgtgtggtggagqataaaccrgcccacagcitrctggccgtggtggttgacgataa(^ 

gaactctactgctcgcccctcgggaaggagtccccactgctggtggccgacagggtcct 

acaccctgcgggccctaojagactgatcrcigcgtgcacggcaac^ 

cggcatcatcgggtctgcagccaaagaggacagatgcggggtctgcagcggggacggcaagacct 

gccacttggtgaagggtgacitcagccacgcccgggggacaggttatatcgaagct 

ctgctggagctcggaggatccgtgtggtggaggataaacct 

acixxkk5taaggggtccatcaacagtgactx3gaagataga 

ggcacaactgttcxkn'atgtgagaagggggcrgtgggagaagatctc^^ 

actaccgctgcacttgatggtgttgttatttcacgaccaagattatggaattcattat^ 

gttcctgtaaaccgcactgcggaaaatcaaagcgaaccagaaaaaccg 

ctggacccacagcggctgggaagggtgcagtgtgcagtgcggcggaggtgagtggccgtggtcca 

tgacctgttgggtgtggggtittgctgaaggaaggagaaaggcatctgtggcca 

gtgagacatctgcaacctgtagctccatgggaatttaaccatat«x:ac^ 

aatacttggacagagtctrcccaactcccacactag 

>SGPR_068_SEQ id NO:20 

ATGGCTCCACrCCGCGCGCTGCroTCCTACCTGCTG^ 

GCAGrcGGACCCCAGAGCTGCACCTCTCTGGAAAGCTCAGTGACTA 

AGCACAGACITTCGGGGACCClTCXn'C^ 

AGCATGGTAGTGGACACGCCACXCACACTACCACGACACTXXJAGTCAGCTCC^ 

CCCTCTGCACCCAGGAGGGACCCKinrGGCXTrG^ 

CACTOTTTTCGGGAAGGAACTGCACITGCGCC^^ 

CTCAGTGGAGTGGCAGGAGGATirrCGGGAGCrGTTCCGGCAGCCCITATO 
AC^CTGGAGGTGTCACTGGAATGCCTGGGGCAGCTGTTGCCATCAGC^ 

GGCCTCATCCGCACAGACAGCACCGACTTCITCArraAGCCrCTGGAGCGGG(^ . 

GGAGGCCAGCGGGAGGACACATGTGGTGTACCGCCGGGAGGCCGTCCAGCAGGAGTGGGCAGAA 

CCTGACGGGGACCTGCACAATGAAGCCITTGGCXITGGGAGACC^ 

GGGGACCAGCIXKJGCX3ACA.CAGAGCGGAAGCGGCGGCATGCCAAGCCAGGCAGCT 

AGGTGCTGCnKH'GGTGGACXSACTCGGTGGTrCGCnTCCATGGCAA 

GTCCTCACCCTCATGAATATCGTAGATQAGATTTACCAC^ATGAGTCCCT 

ATTGCCCTCGTCX^GCITGATCATGGTrGGCTACCGACAGTCCCTGAGiXl^ 

OCCTCACGCAGCCTGGAGCAGGTGTGTCGCTGGGCACACTCC^ 

CXKnXSAGCACCATGACCACXnTGTTGTTCC^ 

OGTCACTGGCATGTGTCACXXXXnXlAGGAGCTGTGCXXn'C^ 

CTrcGTGATAGCrCATQAGACCGGCX:A<»n3Clt^ 

OTGCAGATGAGACCAGCCIGGGCAGCGTCATGGCXkjCC 
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Figure IL 

ATTGCjKXXXKnXjCAGCAAGCTGGAGCTCAGCCGC^^ 

ACXXXnTTOATCCTCCCroGCCCCAC^^ 

AGTGCCGCTTTGACITTGGCAGTGGCrAaiAGA 

AGCAGCTGTGGTGCAGCCATCCTGACAACCCX3TACnTCT 

QATGGGACTGAGTGTCCACCCGGCAAGTGGTGOTCAAAGGTCACTGC^ 

GCAGACATATCGCCAGGATGGAGGCTGGAGCrCCIXKj 

GTGGGGGCGGGGTGCXxATCCCGCAGCCGGAGCTGCAACAACCC^^ 

CXXyrGCTTAGGGCCCATGTTCQAGTACCAGGTCnXSC^ 

GGACTTCXXSGGCCCAGCAGTGTGCCAAGCGCAACrCGTACTATGTGCA^^^ 

GCTGGGTGCCCTACGAGC<nX5ACGATGACGCCCAGAAGTGTGAGCIXL^ 

ACGGGGGACGTGGTGTTCATGAACXilAGGTGGTrcACQATGC^ 

ATACAGCGTCTGTGCGCGTGGCGAGTGTGTGCXjroTCGQC^^ 

AGGCGGATGACAAGTGTGGAGTCTGCGGGGGTGACAACTCC^ 

CTGGGCAAGGCCrCCAAGCAGGCAGGAGCTCrcAAGC^^ 

CATCCAGATTGAGGCACraGAGAAGTCCCCCCACC^ 

GCITCATCCTCAACX:CCAAGGGCAAGGAAGCCACAAGCC^^ 

TGGGAGGATGCGGTGGAGGATGCCAAGGAAAGCCrCAAGACCAGCGGGCCCCTGCCTGAAGCC^^ 

TGCCATCCTGGCTCrCCCXXXAACTGAGGGTGGCCCCaSCAGCAGCCTGGCC^^ 

CCATGAGGACXJraCTGCCCCTTATCGGGAGCAACAATGTGCTC^ 

AGTCGGCGCTCAAGAGCTGGGCCCCCTGCAGCAA^^ 

TACGGCTGCOKKIGCAGACGAGACCACCACATGGTGCAGCGA^^ 

gcocaag<xx:atccgccx3Gcgctgcaa<x:agcacccgtgctct 

AGTGGGQTGCCTGCAGCCGGAGCTGTGGGAAGCTQGGGGTGCAGACACGGGGGATACAGT^ 

ATGCCCCTCTCCAATGGAACCCACAAGGTCATGCCGGCO^ 

GGCCCGACGGCCCIX3TCnX:CGAGTGCCCroCCCAGCCCAG^ 

GCTCTOCCACCTGTGGAGAGGGCATCCAGCAGCGGCAGGTGGTGTGCAGGACCAACGCCA^ 
CTCXSGGCATTGCGAGGGGGATAGGCCAGACACTGTCCAGGTCTGCAGCC^ . 
GGAGCCCrGCACGGGAGACAGGTCTGTCTr(nX3CCAGATGGAAGTGCT 

tccx:ggctaccaccggctctgctgtgtgtcctgcatcaaqaaggcct^ 

AGACCCTGGCCCAACCrCACTGCCCCCCTTCrCCACTCCTGGAAGCC^ 

CCCTGCAGATGCTGCAGAGCCTCCTGGAAAGCCAACGGGATCAGAGGACCATCAGCATGG^ 
CCACACAGCTCCCAGGAGCrcTGGATACAAGCTCCC^^ 

caccaatccctogagcatcctggagcatctcccctaccaccccc^ 

crcagacacctacgccagtccctgaggacaaagggcaacxr^ 

accagcctccctgctgcctccccggtgacatga 

>SGPR 096 SEQn>NO:21 

atgcagtttgtatcctgggct^acactgctaa^ 

CCAGACGCCGCGGCGGCCGTGCGCAAGGACAGGCTGCACCCXlAGGCAAGTaAAATrATrAGAGAC 

CCTGAGCGAATACGAAATCGTGTCTCCCATCCGAGTGAACGCTCTCGGAQAACa^^ 

(:xnx::CACTTCAAAAGAACGCGACX3GAGCATTAACTCrG^^ 

CTCCrCTTCCTCCTCTACCrccrCCCAGGCGCATTACCGCCT 

TTAATCrCACCGCCAATCCCGGATTTATCGCrCCACIXn^ 

GGTGAATCAGACCAAGTTTTATTCCGAAGAGGAAGCGGAACrCAAGCACT^ 

ATGTCAATACCAACTCCGAGCACACGGCCGTCATCAGCCTCTGCTCAGGAATGCTGGG^ 

GGTCTCATGATGGGGATTATTTTATTGAACCACTACAGTCTATGGATGAACA^ 

gaacaaaacaaaccccacatcatttataggcxk:agcgccccccAgagagagcc^ 
gcatgcatgtcac^cctcagaacacaaaaataggcacagtaaag 

AGAAAATGGGGAGAAAQGATTAACCTGGCTGGTGACGTAGCAGCATT'AA^ 

AGAGGCATirrCTGCTTATGGTAATAAGACGGACAACACAAGAGAAAAGAGGACCCACA 

ACAAAACGTrriTTATCCTATa:ACGGTITGTAGAAGT^ 

TCATACCATCGAGAAAACCrrcAACACTATATTTTAACm 

AAGACCCAAGTATTGGAAATTTAATTAATATTGTTATTGTGAACXr /^ 

AGGATGGGCCTTCCATATCTTTTAATGCTCAGACAACATTAAAAAAa^^ 

CGAAGAACAGTCCAGGTGGAATCCATCATGATACTGCTGTTCTCnTAAC^ 

GAGCTCACGACAAATGTGATACCTTAGGCCTGGCTGAA 

GCnX3TrCTATTAGTGAAGATAGTGGArrGAGTACAGCITITACGATC^ 

TGTTTAACATCCCTCATGATGACAACAACAAATGTAAAGAAQAAGGAGT^ 
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Figure IM 

GTCATGGCnXXAACACraAACITCTACACC^ 

ATCACTGAGTirrrAGACACrGGTTATGGCXUGTGT^ 

CCTITGCCrGTCCAACroCCAGGCATCCOT 

CX:AGGTrcrcAGGTGTGCCCATATATGATGCAGTGC:AGACGG<^^ 

GTACAGAAAGGCTGCCGGACTCAGCACACACCCT^ 

GCACTGCAAGTATGGATTTTGTGTTOX^AAAGAAATGGATGTC 

AAGTTGGAGTCCCITTGGAACCTGCrCCAGAACATGTGGAGGGGGCA 

AGTGCAACAGACCAGAACCAAAAAATGGTGGAAAATACTGTGTA^ 

OTXXIXK^AACACGGAQCCATGTCTCAAGCAGAAGCGAGAC^^ 

TTOACXKBGAAGCATITrAACATC^ 

CTTCGAGACAGAGTGATAGATGGAACrCCITGTGGCC^ 

CCirrGCaSGCAAGCTGGATGOSATCATGTITrAAAC^ 

TTTGTGGTGGCGATAATTCTrcATGCAAAACAGTGGCAGGAACATlTAAT^ 

ACAATACTGTGGTCCGAATTCCAGCTGGTGCTACCAATATTGATGTGCGG^ 

GGGAAACAGACGATGACAACTACTTAGCITTATCAAGC^ 

AACirrGTTGTCACAATGGCCAAAAGGGAAATTCGCATTGGGAATGCTGTGG TAG 

GTCCGAGACTGCCXjTAGAAAGAATrAACrCAACLVGATCGCATrGAGCAAGAAC 

TITGTCGGTGGGAAAGTTGTACAACCCCGATGTACGCTATIXn^ 

AiXn'CAGCAGTTTTACTGGAACAGTCATGGGCCATGGCAAGCATGCAGTAA^ 

AACGGAAACGAAAACrrGTTTGCACCAGGGAATCT^^ 

ATX:XK3CTGCCCCAGCCrGGACA(^TTACTGAACCCTGTGGTACA 

ITGCCAGCAGGAGTGAATGTAGTGCCCAGTXiTGGCITGGGTTACCG CAC^ 

CCAAATATAGCAGGCTX3GATGGGAAGACTOAGAAGGTTGATGATGGT^^ 

AAACCAAGCAACCGTGAAAAATGCTCAGGGGAATGTAACACGGGTGGi^ 

GACTGAATGTTCAAAAAGCTGTGAOKntK^ 

GAAATGATGTACTGGATGACAGCAAATGCACACATCAAGAGAAAGTTACCATrCAGAGGTC 
GAGTTCCCTTGTCCAC^GTGGAAATCrGGAGACTGGTCAGAGTGCn^ 

GCATAAGCACCGCCAGGTCTGGTGTCAGTTTGGTGAAGATCGATTAAATGATAGAATGTGTGACOC 

TQAGACCAAGCCAACATCrrATGCAGACTTGTCAGCAGCCGGAATGTGCAT(XTG 

CCTGGGGACAGTGCAGTGTCACITGTGGACAGGGATACCAGCTAAGAGCAGTGAAATGCATCArr 

GGGACTTATATGTCAGTGGTAGATGACAATGACTGTAATGCAGCAACTAGACCAACTGATACCCA 

GGACIXn-GAATTACCATCATGTCATCXTCCCCCAGCrGCCCCGGAA^ 

GTGCACCAAGAACCCAGTGGCGATTTGGGTCriTGGACCCCATGCTCAGCCA^ 

ACCCGGATGAGATACXiTCAGCrrGCCGAGATGAGAATGGCTCrGTGGCTGACGAGAGTGCCro 

TACC<^CCrAGACCAGTGGCAAAGGAAGAATGTTCrGTGACACCCT^ 

TGGACTX3GAGCTCITGCICTGTGACCTGTGGGCA^ 

ACTACAGTGA<XACGTGATCX>ATCX3GAGTGAGTGTCACCAGGATTAT^^ 

GACTX3TTCCATGTCACCATGCCCTCAAAGGACXX:CAGACAGri^ 

AATCAGGACnATCGTCCCCGGAGCGCCAGCCCCAGCCGCACCCATGTGCT 

GAGAACTGGCCCCTGGGGAGCATGTrCCAGTACCTOTGCTGGCGGATC^ 

ATGTCAGGATGAAAATGGATACACCGCAAACGACTGTGTGGAGAGAATAAAACCra 

AGAGCCTGTGAATCCGGCCCTTGTCCTCAGTGGGCTTATGGCAAC^^ 

TGTGGTGGAGGCATAAGAACAAGACTGGTGGTCTGTCAGCGGTCCAACGGTGAACGGTTTCl^G^ 

TTTGAGCTGTGAAATTCITGATAAACCrCCXIXiA^^^ 

CGACGCTGC^TGGAGTACTGGCCCTTGGAGCrcGTGTTCTGTCT 

ACGAAATGTTTACTGCATGGCAAAAGATGGAAGCCATTTAGAAAGTGATTACTGTi^ 

CTAAGCCACATGGGCACAGAAAGTGCCGAGGAGGAAGATGCCCCAAATGGAAAGCT^ 

GAGTCAGTGCTCTGTGTCCTGTGGCCGAGGCGTACAGCAGAGGCATGTGGGCTGTCAGATCGGAA 

CACACAAAATAGCCAGAGAQACCGAQTGCAACCCATACACCAGACC^ 

CCAAGGCCCACXSGTGTCCCCTCTACACTroGAGGGCAGAGGAATGG 

GCGGCGAAGGCTCCAGGTACCGCAAGGTGQTGTGTGTGQATGACAACAAAA^ 

GGCACGCTGTGACGTGAGCAAGaKSCCGGTGGACCeTGAAAQCTGTAGl^^ 

ATGTCTGGATCACAGGAGAATGGTCAGAGTGCrCAGTGACCn^TGGAAAAGGCTAC^^ 

CTTGTCTCX3TGCAGCGAGATITACACCGGGAAGGAGAATTATG^ 

CAACroCCCAGGCACGCAGCCCCCCAGTGTTCACCCCrrGT^^ 

CACCTGGAGAGrnKK^AACTGGGGGAGCTGCTCAGTGTCnTGTGGTGTT^ 

CTOTGCAATGTTTAACCAATGAGGACCAACCCAGCCACnTAT^^ 
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Figure IN 

GAACGAAAAACCTGCXXn'AATGTCTATAACTOTGAGTrACCC 

ACTrAAAG<JIXK:CAGTGAAGATCGTGAATATnr 

CTQTGCGGGQATGCyVCTCrrQACCACCCX::AAAQAG^ 

ATTTCTCCGAGGTITATGGGCACAGGTrACACAACrcAACAGi^ 

Ga3ATGACnX:CAATGTCGGAAGGATTACACGGCCGCT 

TAGACCTGAO^AGCATGCAGATAATCACCACTGACTrACAGT^^ 

CCCGTC<XriTITGCCACAGCCGGGGATTGCrACAGCGCIX^ 

ATCAACCTTTATGGAACCGGCITGTCnTrAACTGAATCTGrc 

GCroTCTCTGACATCAAGAAGTa3CCGGATGGTAC^ 

GGAAAATGCACTCX^ATCCTCTGGTACTGGCCrGGAGGTGCGAGTTTTATAG 
>SGPR.l 19_SEQ ID NO:22 

ATGTGGGTGGCCAAGTGGCIGACTOGGCT^^ 

GAAGTTOACTTCCACCCCAGGCAAGAAGOCCTC^ 

CCCCGAGCGGGTCAATGAGTTKKJAGAAGTGTTCCXrrCAC^ 

GCAGCrCCGAGGCX3CTGGAACCCATGCCGTTCCGAACCCV^CTATCGCn 

TCTTCCAGCTGAACCTGACCGCCGATGCATCCITTCTGGC^^ 

GAACCCCGGAGCGCGGGGCCTGGGAGAGCGACGCAGGGCCCTCGGACCTGCGCCACTGC^ 

CGCGGCCAGGTCAACTCACAGGAGGATTAC^GGCCGTCGTCAGCrr 

AACATTTAAAGGACAGAACGGTGAATATTTCITAGAACCTATAATGAAG 

ATGAAGATGGTCACAACAAGCCACATCTTATATACAGACAAGACTTAAATAACTCm^ 

CTCTGAAGTATTGCAGTGTGTCAGAAAGTCAAATAAAGGAAACCAGTITACCCT^ 

GCAACATGAATGAAGATCITAATGTAATGAAAGAAAGAGTITrAG^ 

CCATTGAAAGATGAAAGAAGACATTCCAGGAAAAAACGTCTT^ 

AATTATGGTTACAGCTGATGCTAAAGTGGTTTCTOCTCATGGAT^^ 

GACICTAATGTGAATIXnTGCAAC^ 

AGTQGTAAAATTAGTTATQATrcACCQTGAGGAGGAAGGACCAGTCAT^ 

CACATTAAAGAACITITGTTCATGGCAACAAAC^ 

CCATGACACTGCTGTrCITATCVlCTAGGGAAGACATITGTT^^ 

AGGTTTATCATATTTAGGTACX::ATATGTGATCCTTrACAAAGC^ 

ACTCATITCrGCITTTACrATAGCCCATGAGCriT^^ 

cctagatgtaaagaaatgaaagttacaaagtatcatgtaatggcccctgctt^ 

agtccttggagctggtcaaactgtagtcggaaatatgttactgaattc^ 

gaatgtcrrcttx3acaaaccagatgaagaaatatataatctgccritcagaa^^ 

tatgatggaaacaagcagtgtgagcitgcgtttggtcctgggtcacaaatgtgtccccatat^ 

aatatatgcatgcatctgtggtgcacaagcacagaaaagcntcacaaaggctgtttcactc 

gtgcx:accagcagatggaacagactgcggtcctggaatgcattgccgtcatgggc^ 

caaagaaacggaaacacgtcctgtaaatggtgaatggggarc 

CAAGAACATGTGGAGGCGGAATCGAAAGTGCAACX:AGGa3CTGTAATCGTCCrGA^ 
GGAGGAAATTACTGTGTQGGCCGC^GGATGAAATTrCQATCATGT^ 
GGCACACAAGACirraSAGAGAAGCAGTGCTCTGATT^ 
ATTCCCTCTAATGrrGAGGTCGCTTCC^ 

TATTGTCAGGTTGCTGGAACCAATTATTTCTACCTATTGAAGGAT^ 

GTGGAACTGAAACTCATGACATCTGTGTTCAAGGCCAGTGTATGGCAGCrGGTTGTGATCACGT^ 

TAAACrCCAGTGCCAAGATAGACAAATGTGGAGTGTGTGGTGGGGACAACTCT^ 

ATAACAGGTGTCITCAA(^GTTCTCATTATGGTTATAATGTTGTr^^ 

ACAAACGTTGACATTCGTCAGTACAGCTATTCTGGACAACCAGATGACAGTTACC^^ 

GACGCTGAAGGGAATTTTCITITCAATGGAAA'ilTlC 

GTGCAAGGAAGAAGAACTGTTATTGAATACAGTGGATCAAATAACGCAGTTGAAAGA^ 

TACTAATCGACAAGAGAAAGAACTTATTTTCCAGGTGTTG^ 

TGTACATTATrccrTCAATATCCCTTTGGAAGAGAGGAGTGACATGTTC^ 

ACCATGGGAAGGCTGTACCAAAATGTGTCAAGGTCITCAGaSAAGAAACATA^ 

AGAGTQATCATAGTCTTGTGTCroATAAAGAATGTGACX:AC^^ 

AAGTTGCAATACAQACTGTGAACTAAGGTGGCATGTTATTGQCAAAA 

TGGTCAAGGATATAGAACXnTGGACATCCATTGCATGAAGTATTCC^ 

TCAAGlTGATGACCACrACTOTCGTGACCAGCrTA^ 

CTGTGTCTTCACAAGATGGCATTATTCAGAATGGTCTCAGTGTTCCAGGAGTTGTGGAG 
AAGGTCrC»AGAATCTrATIX3TATGAATAACriT^ 



14/32 



wo 01/83782 



Figure lO 



PCT/USOl/14431 



ACTX31XXXX3AGTCACGAGAGAGAATroCAATGAATT^ 

GAGCGAGTGCCTTGTTACATGTGGTAAACKSAACAAAGC^ 

TAGATCACTimGrraATGGCTTCIOT^ 

TTCATACATGTGCTTCCTGGCAAGTAGGACCATGGGGTa^^ 
ATCAGATGCXUGATGTTAAATGTGTCAATGAGCT^ 

CATGAAGCrAGTCGCCCCAGTGACAGACAGAGCTGTGTACTTACACXnTC 
CTTGAGACCGCrTTATTACCAACTGTICTCATA^ 

ACCCCATGCTO^GTATCriTGTGGAAGAGGTACTCAAGCCCGCTATGT^ 

GATAGAATAGCAGATGAATCATATTGTGCCCACTTACCCCGACCrGCTOA^ 

ACX:CCTTGTGGAGAGTGGCAAGCAGGGGATTGGTCA<^^ 

ACAACTCGACAAGTrXTATGCATGAACTACCATCAGCCAATTGAIX^ 

GTTCGCCCirTGATGQAACAGGAATGTAGCCTGGCAGCCTQCX^^ 

AGlTCXXXnXjraCAGCCAAGCrrATrATC^^ 

AATGAAAATCAGGTGGTCCATCCATCAGTCAGAGGAAACCAGT 

ATGCnXAGCACTIXJITCIXKSAGGT^ 

AAGTGCTAGTTACTGCGATGCAGCCTCCAAGCCTCCAGAGTTACAGCAAT^ 

TCCACAGTGGAACTACGGAAATTGGGGAGAATGTTCACAAACATGriXKSAGGAOT 

GACTTGTAATATGTCAATTrcCCAATCKSCeAAATATTAGAAGATCACA^ 

AGCCACCTAGCGTAATACAGTGTCATATGCATGCITGC<Xn'GCr^ 

CATGGACATCXSGAGGATCrrAAAGTGAAATrGCTGCXnt:^^ 

ATGAAAAACATATTTTGCCATGGAAAGCACTCACATATGTATITAATAAA 

CTACTATATCCTAGGCACTGTGATCCAGAGACAATTGAAACATATI^ 

AGTTTACTTGGGGAGATTTGAAATACTATAAGAACTCACT^ 

>SGPR_143_SEQ ID NO:23 

ATGGGGCXSCCCTGTCX^CXKKnTCAGCCCCGCCrCGC^^ 
GTGGCGCTOACCGGCCTGGAGGTCXXiAAGGCGGCXjGCCT 
GCAATCCAGCCTGGGCGGAGCCX3GAGTTG03AGaXK^ 

TGGGCrGGAGGCCCCGGAGAGCTCGGGGGACCCCGTTGCTGCrGCTGCTACTACn^^ 

GGCCAGTGCCAGGCGCCMSGGGTGCTTCAAGGACATATOrCTGGGCAGCCAGTC 

GTCCTGGATGGACAACCCTGGCGCAC<»TCAGCCTGGAGGAGCCGGTCTCGAAGCCAG^ 

GCTGGTGGCCCTGGAGGCrGAAGGCCAGGAGCrCCTGCTTGAGCTGG 

TGG<X:CCAGGATACATAGAAACCCACTACGGCCCAGATGGGCAGCCAGTGGTGCTGG^ 

CACACGGATCATTGCCACTACCAAGGGCGAGTAAGGGGCITCCCCGACTCCTGGGTAGTCCT 

ACCTGCTCTGGGATGAGTGGCCTGATCACCCTCAGCAGGAATGCCAGCTATTAT^ 

CCACCCCGGGGCTCX^AAGGACriTCrCAACCCACGAGATCITrCGGATGG 

AAAGGAACCTGTGGCCACAGGGATCCIXKKjAACAAAGCGGGC^ 

ccagagcagggtcaggcgagaagcxk:gcaggacccggaagtacctggaactgt^ 

gaccacaccctgttctix3actcggcaccxiaaacr^ 

gccaactacxitggaccagcitctcaggac^^ 

gtgga<x:gagcgggaccgcagccgcgtcacgcaggacgccaacxkx:acgctct 

agtggcgccgggggctgtgggcgcagcggaxcacgactccgcgca^^ 

ttccagggcgccacagtgggccnxkscgcccgtcgagggcatgtgccgcgcxxy 

cgtgagcacggaccactcggagctccccatcggcgccgcagccaccatggcccatgagatcggcc 

acagccrcggcctcagccacgaca:cgacggctgctgcgtggaggctgcggcc^ 

TGCGTCATGGCTGCGGCCACCGGGGTGGTTTATGAGCACCCGTTTCCGCGCGTGTTCAGCGC^ 

AGCCGCCX^CCAGCTGCGCGCCTTCTTCX^GCAAGGGGGG^ 

CXXX5GACrcCCXK5TG<XXK:CGGCGCT^^ 

CTGCX3GCCCTGGCCAGGAGTGCa3CGACXrrCTGCTGCm 

GGCCCAGTGCG<XX::ACGGGGACTGCTGCGTGCGCTGCCTGCrGAAGCCC^ 

GCCAGGCCATGGGTGACIXnXSACCTCCCTGAGTTTTGC^ 

ACGTTrACCTACTGGAa3GCrrCACCCTGTGCCAG^ 

CX:ACGCrGGAGCAGCAGTGCCAGCAGCTCnGGGGGCCT 

Ta:AGGTGGTQAACTCriX3CGGGAGATGCTCATGGAA^ 

CroCCCTGTGCAGGGAGGGATGCCCTGTGTGGGAAQClXK^A 

GCTCGCACCGCACATGGTCCCAGTGGACTCTACCGITCACCTAGATGGC^ 

GGGAGCCTTGGCACrcCCCAGTGCCCAGCTGGACCTGC^^ 

CCCAGTGTGGACCTAGAATGGTGTGCCAGAGCAGGCGCTGCAGGAAGAATGCX^ 
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GAGCGCTGCCTGACTGCCKjiXACAGCCA 

ccAGGcnrGGGcn^ccAcxxnTxymTGACj^ 

CAGGCTGAAAACCATGACACXTTTCCro 

GG<:XK:CGGCCrGGCCTGGTGTTGCTACCGACTCCCAGGAGCCCAT^^ 

CTGC:AGAAGGGACCCroCGTGCAGTGGC(X:CAAAGATGGCCCAC^ 

GCGTTCACOXATQGAGTIXKSGCCCCACAGC^ 

CTCAIXMGCCCAGCAGCCACX:CT(MGAAGCCTCTGCC^ 

AAGTCXZAGATGCCAAGATCCTGCCTCI^^^ 

>SGPR_164_SEQ ID N0.24 

CACGGAGACCGCGGCA.GCGG<XX3GAGAGCCCGGCCCAGCCCCTT^^ 

GCCCGGCGCCATGCITCTGCTGGGCATCCTAACCCTGGCTTTCG(^ 

TGAGCCAGAGCGGGAGGTAGTCGTTCCCATCCGACItKlACCCGGACATTAACGG 

ACTGGCGGGGTCCCGAGGACTCO^GGGATCAGGGACrCA 

GACTTTTACCTACACCTGACGCCGGATGerCAGTTCTTGGCTCCCGCC^ 

GCGTCCCCCTCCAGGGGCTCACXXJGGGGCTCITCAGACCTGCGACGCTGC^ 

TGAACGCCGAGCK:GGACTCGTTCGCTGCTGTGAGCCnX3TGCGGGGGGCT 

ACCQAGGCOCCGAQTATQTCATTAGCCCGCraCCCAATGCTAGCGCGCCGGCGGCGCAGCX^ 

AGCCAGGGCGCACACCTTCTCCAGCGCCXKKBGTOTTCCGTC 

CGCTGOSGGGTGGCCrcGGGCrGGAACCCCGCG^TCCT 

GCGGGCGGGCirCGGGGAGAGTCGTAGCCGGCGCAGGTCTGGGCGCGCCAAG^^ 

TCCCGCGGTACGTGGAGACGCTGGTGGTCX3CGGACGAGTCAATGGTCAAGITCCACGGCGCGGAC 

CTGGAAGATTATCTGCTGACGCTGCTGGCAACGGCGGCGCGACTCTAC^ 

AACCCCATCAACATCGTTGTGGTCAAGGTGCTGCTTCrrTAGAGATCGTGACrc 

ACCGGCAATGCGGCCCTGACGCTGCXjCAACTTCTGTGCCTGGCAGAA^ 

tgacaagcaccccgagtactgggacactgccatccrcttcaccaggcaggacctgtgtggagcca 

ccacctgtgacaccctgckjcatggctgatgtgggtaccatgtgtgaccccaagagaagctgct 

tcattqaggacgatgggcttccatcagccitcaccactgcccacgagcrgggccacgtgt^ 

TGCCCCATGACAATGTGAAAGTCTQTGAGGAGGTGTTTGGGAAGCTCCGAGCCA^ 

TCCCCGAC<XTCATCCAGATCGACCGTGCCAACCCCTGGTCAGCCrGCAGTGCTGCCATCAfCACC 

GACTTCCTGGACAGCGGGCACGGTGACrGCCTCCrGGACCAACX:^ 

GAGGATCTGCCXJGGCGCCAGCTACACCCTGAGCX^AGCAGTGaSAGCTGG 

CAAGCCCTGTCCITACATGCAGTACrGCACCAAGCrGTGGTGCACa 

TGGTGTGCX:AGACCCGa:ACITCCCXJroGGCCGATGGCACCAC^ 

TCAAAGGGGCCTGCGTGGAGAGACACAACCTCAACAAGCACAGGOTGGATGGTTCCTGGGCCA 
TGGGATCCCTATGGCCCCTGCTCGCGCACATGTGGTGGGGGCGTGCAGCTGGCCAGGAGGC^ 
CACCAACCCCACCCXn*G<XAACGGGGGCAAGTACTGCGAGGGAGTGAGGGTGA^ 
GCAATCTGGAGCCCraCCCCAGCTCAGCCTCCGGAAAGAGCCT 

TTCAACGGCTACAACCACAGCACCAACCGGCTCACTCTCGCCGTGGCATGGGTGCCCAAGT^ 

GGCXyrGTCT<X:CCGGGACAAGTGCAAGCrCATCTGCCGAGa:AATGGCACTGGCT 

CTGGCACCCAAGGTGGTGGTGGACGQCACGGTGTGCTCrcCTGACrcC^ 

GGCAAGTGCATCAAGGCTGGCTGTGATGGGAACCTGGGCTCCAAGAAG^ 

GGTGTGTGGGGGAGACAATAAGAGCTGCAAGAAGGTGACTGGACr 

GCTACAATTTCGTGGTGGCCATCCCCGCAGGCGCCT 

AAGGGCrraATCX3GGGATGACAACTA<XTX3GCrC^^ 

GQGCATTT<MTGGTOTOGG<X3GTQGAGCX3GGACXJIX^ 

CGGCL^CGQGCACAGCGGTGGAGAG«nXK:AGGCTTCCCXKKX:C^ 

AGGTCCICIXXXnXKKSGAAGATGACACCGCCCCGGGTC^ 

CTCGGGAGGACAAGTCC7CTCATCCCCCGCACCCCCGGGGAGGAGGACCCTCT 
GCWTCCTCAGCCTCrCCAACCAGGTGGAGCAGCCGGACGACAGG 

GGCAGCTGGGGGCX:GTGCTCCGCGAGCTGCX3GCAGTGGCCTGCAGAAGCGGGCGGTGGA<^^ 

GGGCTCCGCCGGGCAGCGCACGGTCCCTGCCTGTGATGCAGCCCATCGGCCCGTGGAGACACAAG 

CCTGCGGGGAGCCCrrGCCCCACCTGGGAGCTCAGCGCCTGGTCACCCTGCT 

GGGGATTTCAGAGGCGCTCACTCAAGTGTGTGGGCCACGGAGGCCGGCTGCTGGCa^GGGAC^ 
TGCAACTTGCACCGCAAGCCCCAGGAGCTGGACTTCTGCGTC 

>SGPR.281_SEQ ID NO:25 
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GOSCXnXiACrrCACATCTGCTGCTGCT 

tcagagctgcagttogcxxxxgaccgcgaggagtg^ 

gagccggtggacccggcrrggcggcagcgggggcagcgcgga<xx:gggc^^ 

ggggcggcggaagcgccx:xjGgcgcaggcixk:cggcagct 

ggtgcxritrggaggagcccgtggagggcx:x5atcagag 

agggtgaggaggaosaggagctnxjagtcgcaggagctgc^^ 

cxtkh'caxgggcxkxccggcct 

cx:ccggcccagcatgamaq(xggatggcx5acgaagtgtroc^^ 

A(XrrGTACCnXKrrGCIXXXK3AGAGACGGCCGCTT<^ 

CAAATCCCGGCCCCGGCCCCACGGGGGCAGCATCCGCCCCGCAACCTCCCGCGC^^ 
GGCriXKrrrCTACACCGGAGCTGTGCnX3CGGCAC^^ 

GGTGGCCTGGTATTTAACCTITTCCAACACAAGAGTCTGGGTGTGCAGGTC^ 
AAGCTTATTCTGCTCCATGAAACTCCACCAGAACTATATATrGGGCATCATG^ 

gagagtttttgtaagtggcaacatgaagaatttgg^ 

aacaaa(nxk3ggggaagacatgactrcagtggatgcagctatac^ 

gtgtgcacaaagatgaaccatgtgatactgttggtatagctracot 

agagaaaatgtattattgctgaagacaatggcttga^ 

gtcacaacatggg<::attaacx:atgacaatga<xa<x^ 

cragtgaatggattaaagqacagaatcttggtgacgtrrcatgot^ 

TGGAAAGATITCTCAGGTCAAAGGCCAGTAACTGC^ 

CTGTGATGGTTCX:CTCCAAGCTGarAGGGATGACATACACTGCTGATGAAC^ 
TTGGGCCATroGCTTCITITrGTCAGGAGATGC^ 

TAGAAGGTGAGAAAGAATGCAGAACCAAGCTAGACCCACCAATGGATGGAACTGA 

GGTAAGTGGTGTAAGGCTGGAGAATGTACCAGCAGGACCTCAGCACCTGAACATCTGGCC^ 

GTGGAGCCTGTGGAGTCCTTGTAGCCGAACCraCAGTGCrGGGATCAGCAGT 

GTCCTGGGCTAGATTCTGAAGCAAGGGATTGTAATGGTCCCAGAAAAGA^ 

AATCCACCTTGTCCTGCAGGITTGCCIGGAITCAGAGACT^ 

ACTTCrCCCCCAAAGCATATACrrCAGTGGCAAGCrGTCCTGGATGAAGAAAJ^ 

TTirGCTCTCCTGTTGGAAAAGAACAGCXn^ATTCT^ 

TGTGGCTATCAGGGATTAGATATCTGTGCAAATGGCAGGTGC 

TTAGGGTCTCTTGCAAGAGAAGATCATTGTGGTGTATG^ 

CATTAAAGGGGATTTTAATCACACCAGAGGAGCAGGI^^ 

GAGCAAGAAGAATa^AAGTTGTGGAGGAAAAGCCGGCACATAGCr^ 

GGCAAACAGTCTATTAATAGTGACTQGAAGATTX3AACACTCTGGA 

ACCGTTCATTATGTAAQACGAGGCCTCTGGGAGAAGATCICTGCCAAAGGTC 

TTACATCITCroGTGCrCCTGTTTCAGGATCAGAATrATC^ 

CAGACCCTCTTCCAGAAAACCAGAGCTCTAAAGCACCTGAGCCCCrCT^ 

GCTGGGAAGATTGCGATGCCACTTGTGGAGGAGGAGAAAGGAAGACAACAGTGTCCTGC^ 

AATCATCAGCAAAAATATCAGCATTGTGGACAATGAGAAATGCAAATACITAACCA^ 

CACAGATTCGAAAGTGCAATGAGCAACCATGTCAAACAAGGTGGATGATGACAGAATGGACCCCT 

TGTTCACGAACITGTGGAAAAGGAATGCAGAGCAGACAAGTGGCCTGTACCCAACAACT^ 

TGGAACACTGATTAGAGCCCGAGAGAGGGACroCATTGGGCCCAAGCCCGCCTCTGCCCAGCGCT 

GTGAGGGCCAGGACroCATGACCXnxnXKKSATO 

GGCAAAGGCATACGTCATCXKjACCXnTAGATGT^^ 

CAGACX:CAGGGAGGCrGAAGACTGTGAGGATTATIX::AA^ 

GGTCTAAGTGCTCAATTACCTGTGGCAAAGC^ 

TCACAGGAAGACATGGAAATGAATGTTITTCCTCAGAAAAACCTGCAGCAT^ 
CTTCAACCCTGCAATGAGAAAATTAAT^ 

TTCAAGTGCCTGGGAGATCAGTGGCCAGTGTACTGCCGAGTGATACGTGAAAAG 

GGACATGCXJGTGGTATCAGCXKn^GCTGTGAAACATGCAGGGAC^ 

AGAAGAGTTGA 

>SGPR_075_SEQ ID NO:26 

TATGATTACTGGGGCTCTGATAGO^TGATAGTAACAAATAAAGTCATCGAAAT^ 
AATTCAATGTTCACCCAATITAAAGTTACTATrGTG 

AATAAGATTTCTACAGTIXKnX3AGGCAGATGAATrATTGCAAAAAT^^ 
TATCITAACCTAAGGCCTCATQATATTGCATATCTACr^^ 



Figure IQ Pcr/usoi/i443i 



.17/32 



wo 01/83782 



Figure IR 



PCTAJSOl/14431 



GCATlTGCAGTrATroTC:ACX:CAGATGCTGGCACTCAGT^ 
AAATGTCAATGTTCAGAATOCACCTGTATAATGAATCC^ 

>SGPR_292_SEQ ID NO:27 

ATGCrc«CCGCCTCCATCTrcCGTCCGACACTGC^^ 

AGCCCGAGAGTCTCTrCCACAGCCGGGACCGCrcGGACCTGGAGCOj 

AAGCCCATTGCXXjACCTCCAaSCrGCrcAGCGGT^^ 

GCXKjCCTGGGGGCCCAGTCCCGAGGGGCX:GCCX5GAGACCCCCA^ 

GGTGCGCAGGTTCCAGOGGGCXjAACGCGCTGCCGG<XAG(XKj 

CGGCCATGAACCGGCCGCGCTGCGGGGTCCCGGACATGCGCCCACCGCCCCCCTCCGCCCCGC(^ 

cgcccccgggcccgccccxx:agagcccgctccaggcgctccccgcgggcgcx:g<^^ 
ggcggggttggcagccccggggctacaxxsacggcggagctgcccaggccti^ 

CIXjAGCTGGCGGCrGCrGGGCGAGGCCCTGAGCAGiXAACT 

TGTGGCGCTGGiXriTCAGGATGTGGAGCGAGGTGACGCCGCroGA 

«XXXXKKjGCCGCGGTCX3ACATCAAGC^^ 

GCXTTCGATGGGAGCGGGCAGGAGTTTGCACACGCXTGG^ 

GACGAGCACITCACACCrnx:CACCAGTGACACGG<^ 

ATraGCCATGTCCTGGGCTTGCCTCACACCTACAGGACGGGATCCATAATGCAA 
CCa::AGGAGCCTGCCriTTGAGTTGGACrGGTC 

CTGTGAGGGATCATTTGATACTGCGTITGACTGGATrCGCAAAGAGAGAA^ 
TGATGGTGAGATTTAGCACATATrrCnTCCGTAACAGCrGGTACTGGCm 
ATAGGACACGCTATGGGGACCCTATCCAAATCCTCACTOGCrGGCCTGGAATCCC^ 
ATAGATGCCTTTGTTCACATCTGGACATGGAAAAGAGATGAACmTATTrT^^ 
TACriX3GAGATATGACAGTGACAAGGATCAGG<XX:rrCAC^ 
CAAATTGATTrCAGAAGGATTTCCTGGCATCCCAAGTCCCCTAGACACXKj 
ACAGAAGTTAATTTACITCITCAAGGAGTCCCTTGTATTTGCAT^ 
- ACTTAATnnrATCCAAAGAGGATTACTOAAGTT^ 
AGAAATATAGATTCCGCITATrACTCCrATGCATACAACrCC^ 
ACTGGAAGGTAGTTAATGACAAGGACAAACAACAGAATTCCT^ 
CAAAAAAGTTTATTICAGAGAAGTGGTITGATGTIT^^ 
AA 

>SGPR_069_SEQ ID NO:28 

ATGGTGGAGAGCGCCGGCCGTGCAGGGCAGAAGCGCCCGGGGTTCCTGGAGGGGGGGCTGCTC 
GCraCTGCTGCTGGTGACCGCTGCCCTGGTGGCC^^ 

CX:CAGAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGTGATAGCAGCCGCCAGGA 

TCCTCCAGAACATGGACCCGACCACGGAACCGTGTGACXiACTTCTACCAGT^ 

GGCTGCGGCGCCACGTGATCCCTGAGACCAACTCAAGATACAGCAT^^ 

AGCTGGAGGTCATCCTCAAAGOTGTGCTGGAGAATTCGACTXSCCAAGGACCGGC 

AAGGCCAGQACGCTGTACCGCTCCTGCATGAACCAGAGTGTGATAGAGAAGCGAGGCTCTCAG^ 

CCnKnXjGACATCITGGAGGTGGTGGGAGGCTGG^ 

TAGGACTCGAGTGGGAGCTOGAGCGGCAGCTGGCGCTGATGAACn^ 

CTCATCGACCTCrrcATCTGGAACGACGACCAGAACT^^ 

<X:CACCTTGGGCATGCCCTCCCGAGAGTACTACITCAACGGCGGCAGCAACCGG^ 

AGCCTACCTGCAGTTCATGGTGTCAGTGGa^ACGTTGCTGCGGGAGGATGCAAACCTGCCC^ 

ACAGCTGCCTGGTGCAGGAGGACATGGTGCAGGTGCTGGAGCTGGAGACACAGCTGGCCAAGC^ 

ACGGTACXrCCAGGAGGAGAGACACGACGTCATCGCCnTGTACCACCGGATGGGACT 

GCAAAGCCAATTTGGCCrGAAGGGATTTAACnXSGACrCrGTTCA 

CAAAATCAAGCTGCTGCCAGATGAGGAAGTGGTGGTCTATGGCATCCCCrACCro 

AAAACATCATCGA<^CCTACrrCAGCCAGGACCATACAGAACTACCrGGTCIXM 

GACCGCATTGGTAG<XTAAGCCAGAGATTCAAGGACACACGAGTGAACT 

TGGCACAATGGTGGAGGAGGTGCGCTGGCGTGAATGTGTGGGCTACGTCAACAGCAACATGGAGA 

ACGCCGTGGGCTCCCTCTACGTCAGGGAGGCXjTTCCCTGGAGACAGC 

ATraACAAGQTGCGGACAQTGTTTGTGGAGACGCIXKSAOTAGCTGGGC^^ 

CAAGAAQAAGGCXKJAGGAQAAGGCCATGAGCATCCGGGAGCAGATCi^^ 

CTGGAGGAGATGAACAGGCGCCTGGACGAGGAGTACItXAATGTG^ 

CITrGAGAACAGTCrrGCAGAACXnx:AAGGTGGGCG^^ 

AGGTCGACa:AAATCTGATCATCGGGGCGG«K5TGGTCAAlXK:GT^^ 
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CAGATIXn-ATnXCIXK:CGGGATCCT^ 

AACTTTGGAGGCATniGGATGGTGATCGGGCACXiAaA^ 

CCQQAACiraJACAAGAATGGCAACll^TGATGGATrGGT^ 

GGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAACTACrCCT^^ 

ACGTGAACGGATTCAACACCCTTGGGGAAAACATO 

aaggcctacxnx:aagtggatggcagagggtgg<^ggaccagcagct 

ccatgagcagctcttcitcatcaactatgcccaggt^ 

catxx:aatccatcaagacagacgtcx:acagtcccctgaagtacagggtact 

ACCTGGCCG<XnTCGCAGACACGTrCCACTGTGCCCX3GGGCACXX^ 
GCCGCGTGTGGTAG 

>sgpr 212 seqidno:29 
atgaggctoaaacttaagggtagccatt^ 

AGGCV^TCGCAGTCAACTGCTGTQACGTGTGTGACX3TCCATCT 
CACAGGGTGGCATACGCTGATGTCTGCCXnAGATCrcCAC^ 
ATTCTCACCTITCCTCCTCArcTCTAGTCCnXS^ 

CCCTGGCAGATTGTGAACCGACTAGGCCATGCCnXJITCACCTGTGGAGAGT^^ 

ACrACAGAAGCATCTCCTACGTTAGGCTGCGTCCAGGAGAGAGGGACTAAGGGATTTC^ 

AGAAGGGGCAGGGGCTGAGAGTTCGGCITGTAAATGTGTAGGCGAGAGTGTTGAC^^ 

TCACACCTGATCAAGGAAAGAGAAGACAGGCTATGAACCTAAGAGGGGTG^ 

GGAACCTGCTGTGGCAGCAGCATCTAGCCAGGGCCGCCAAGTGCT^ 

AGATGGGCCX5TGCTGGCCCrcGCAGACnTTTATAriTGCATAA 

ACTXKKjACAGAAGAGCAGGCAGGTCCCCQGACAGTGGAGGCnTT^^ 

gcgatito3cagtcatcx:actcgtggaagcttcc^^ 

TQACAGOAGGGAACX:ATCItJIOTGGGAC«X3CC^ 

TAGCCATCGGGGCCCGAGACTGGACGQAGGAGTGGCTGAGTGAAGGCITCGCC^ 
GATGTGTTITGGGCCACAGCACAGCAGCTGGGTC^^ 

GTGTGCACATCAGTGTCCCCTGCCACATCGAGTCCTGTGAGGAGAGGCCACATGATAG^^ 
AAAGGCrCIGGGGTCroAGTCAGACAGACITCCAGTCCTOGCT 

tatagattccagcacaaagtttqaaacatitccagagcaagtccgccaggctgacct 

AGTGCGAGACTGGGCTGTTGCTGGCCXnXjGCGAGTGCCTGCCTCAGAt^GTCC^ 
AGTGCCCTGTGGGGCAGGGGTGGCCACGAGCTGCTTTITCrrCT^ 

GTGCATGCAGAGAGAAAGACGAGATGCAATGCrcCCCCGAGGAGATGCAGGTGTTAAGAAGCT 

TCCAGGACCTrCAGCAGGAAGGTGGTATGATCrraCTCAGTATITGGACGGTG<^ 

TX^GAGAGCACCACAGGCAGCCGACGGAAAGCCA.GGAGAACGGTTGCAGCCTTGCAG^ 

TGCAAGAGGCCCTGGAGTGCCTGTGACAGATGCAAGACGCAGACCTATTTG^^ 

GTGGAACGGGCAGGTCirrGGTTGATraAATGTGGAGAAGAGGAAi^ 

CITTGAGGTTITroAGTTGGACAGTTGGGTAGATGGTQATCCCAT^ 

TATrCATTCGACCCnx:AGTTCAGCCTGCGGT^ 

ATGAGGGAGCCGGACroCATCGGGCITATGTTCAAGA^ 

AAGCCCTCACCCAGTGGTCATGCIXXnrCCCCTGCAGGTCTCACCT^^ 

GGCACrGTTGGCCAGTCTCTACACAAGGGTCAQATITCACrrCCTCC^ 

CirrcnrCAGGAGGCCCGATTCGAAATCAAATCATTATGTATCAAAT^ 

TCTTTAAATATCCACATTGCCTCTGTGGTTGTGGTGGAAAAGGAAGGCGTGG^^ 

C\CGTCAATCrCAGTTGTTGCATTTGGTGCCAAACCX:AGTAAAGAC^^^ 

ACrcXJGGAGCATCTGTTATCAAGCATGQACITAATC^ 

TAAAGGGCTACTrCCnTCITCGGriTCTTGCCAAAAGA(^ 

AAGAAAATTTGTGCACACATTTCATGGACAGCTGATTCTTTCC^^ 

CAGCAGCCATCCAGCGAATGTTTGCCACATAGAGAATGlTGCCTGTTm 

AGACITrGGACCTX:ACTTAATAACATrcCAGGGCT 

TAGAGAAGCATCTGAAGCAG(X:ATGCCTGATGTGTGCGATGAATATGCCTTATC^ 
GCrrrcCX^AACCAAATAGTTCCm^^ 

agatttcatcgtgcatgttgctgt gggtg aagaggagcggtctc^ 
acttcaacccaggggagcgctgcccmxto 

>sgpr_049_seq id no:30 

atggggcccccnrccvlgctcaggcitcratgtgagccgcqcagto 
gtagccgccctcctgctggcgctggccgtacrcxk:cgcc^^ 
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CCGTCGGAGCTG<OTGGACrCAGGGACrCGGAAG<XX3AGT^^ 

GACXSCCGACXXCGAAAOCXAGCAGTGCACGCGAGCTAGCGC^^ 

GA<XX:x:XXK3GGCCCTGGGACCAGCrrACG<X^ 

AGCIXnXKlCCGCAGCTGAGGCCCGACXjAG(mXXXjGCCGG<^^ 

ACATCAOKJTGCGCraCACGGTGGCCACCI^ 

AGCGCGCCXiAGGTGCGGGGACCCCITrcrcCGGGC^ 

GTGGACGACGTGTGGTTCGCGCIXKlACACGGAATACATGGTGi^^ 

A<XTGGTAGCAGCTACGAGCTGCAGCTTAGCITCrC^ 

GACTCTTCCTCAACXSTCTACACCGACCAGGGCGAGCGCAGGGCC^^ 

CAACATITGCCAGGTATGITITCCCTTGTTTTGATGAC^^ 

AATGATTCATCATCCAAGTTATGTGGCCCITrCC^ 

AGATGTQAATXKjAAGCAAATGGACTCTTACAAC^^ 

agtcgcatttgttatatgtgactatgacx:acgtcaacagaacag^ 

tctgggcccggaaagatgcaattgcaaatggaagtgcagactttgc^^ 

atcttctcttitctggaggattrgtttaatatcagtrac^^ 

tgcctagttttgacaaccatgcaatggaaaacrggggactaatgatatitg 

tcttggaaccaaaagatcaactgacagaaaaaaagactctgatc^ 

attggacaccagtggtttggaaacttggttaccatgaattggtggaacaatatcr^ 

ggttttgcatcrrattttgagtitgaagtaattaact^ 

tcititittctaacattttacataatatcctcagagaagatc 

catgaaggtggaaaatttcaaaacaagtgaaatacaggaactci^ 

agggagcotctatcgcccggatgctttcttgtttcttga^ 

GTCATATTTCAAGACATITTCXirrACrcA 
GGCOVTAGATGACCAGAGTACAGTrATTTTGCXIAGCAAC^ 
CACACCAGAGTGGTTITCCAGTGATCACITrAAACGTGTCTAC^ 
TTTATCITGAAAACATrAAAAATOTGACTCTnjr^ 

TTGGATAAAAAATGGAACTACACAACCTTTAGTCT ^ ' 

AAATGCAAGTTTCAGATTCTGACCATGACTGGGTGATTITGAATTrGAAT^^ 

GAGTTAATTATGATAAATTAGGTTGGAAGAAACTAAATCAACAACTTGAAAA 

ATTCCTGTTATrCACAGACTGCAGTTCATTGATGATGCCriT^ 

AGATTGAAACAGCACITGAGTTAACCAAGTACCTTGCTGAAGAAGATGA^ 

ACAGTCITGGTAAACITGGTAACCAGGGATCTrGTTTCTGAGGTGAA 

TTATTAAAGAGGTACCTATTAAAGAGACITAATTTAATATGGAATAT^ 

GAAAATGTGTTGGCATTACAAGATGACTACITAGCTCrrAATATCA CTGGA AAi^ 

GCGTGTTGGTTGGGCCrraAAGACrcCCTTCAGCTGTCA 

CATCCAGAAAATGAAATAOCTTATCCAATTAAAGATGTGGTTITATGT^^ 

AGTGATAAAGAGTGGGACATCTTGTTAAATACITACACTAATACA^ 

TCAACITGCmATGCAATGAGCTGCAGCA^ 

CATCAGCACATCTCCATTCACTTCTAATGAAACAAATAT^ 

TGGCCGGTATGTCGCAAAAGACITCITAGTCAACAACroGC^ 

CACAATCATTGATTAATCTAATATATACAATAGGGAGAACXXn'AACTACAGATI^ 

AGCTGCAGCAGTTTTTCAGTAACATGTTGGAGGAACACCAGAGGATC 

AGACAATAAAGAATGAAAATCTGAAAAACAAGAAGCrAAGTGCCAGGATAGCTGCGTC 

GAQAAACACATAG 

>SGPR 026_SEQ ID NO:31 

ATGGCGAGCXjGCXJAGCATTCCCCCGGCAGCGGCGCGGCCCGGCGGCCGCTGGAC^ 
TGTGGACGTGGCCTCGGCCTCCAACTTCCGGGCCirrGA 

GGCTGAGTTCGGGCCrCC^VGGGCCCGGCGCAGGGAGCCGGGGGCrrGAGCGGCACCGC^ 
ACCTGCGCTGCCTGGAGCCCGAGGGOKCGCCGAGCTOCGGCTGGACTC 
GTGACGGCXKK:GGCGCTGCGGCGGGAGCGGCXXX3GCTCGGAGGAGC^ 
GCITCTACACGCAGCCCITCTCGCACTATTC 

CGCCGCCGAGCGCCTCCAGGTGCTGCTCACCTACCGOnCGGGGAGGGACCCGG^ 

GGCTCCCGAGCAGACAGCAGGAAAGAAGAAGCCCITCXJTGT^ 

ACCGGGCCITCTTCCCTTGCTTCGACACGCXn'GCTGlT 

CCCAGATGGCnrCACAGCTGTGATGAGTGCTAGCACCroGGAGA^ 

TCTTCCAGATGTGTCAGCCCATCCCCTXXTATCTGATAC^^ 

TGAAGTKKSACCCAGQAGCCGGGTGTGGGCTGAGCCCTGO^ 
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ACAACGGGGTGATAGAAGAATTITIXKKIAAC^ 

AGGTATGACTTGCrcnTCATGK:CACXX3TCCI^^ 

TTOTCACCCCCTGCCTGCTAGCrGGGQACCGCro^^ 

ACAGTIXKjTITGGGAACCrGGTCACCAACGCCAACTGTO 

CCATGTACGCCCAGAGGAGGATCrCCA.CCATCCriX^ 

CAACGGGGCGGGCrcroCnX3CGTCAACACAT(^ 

CrCCGCGTGAAGATraAACCAGGCGTrGA(a:CGGACGACACCrAT^ 

AGGTITCTGCTTTGTCTCATACCrGGCCCACITGGT^^ 

AAGGCCTATGTGCATGAATTCAAATTCCGAAGCAT^ 

GAATATXrcCXnXSAGCTTAAGAAAAAGAGAGTGGATATCATrcCAGGT^ 

CTOAATACCCCCGGCTGGCCCXXXn'ACCTCCXn^GAT^ 

GCTOAAGAGCTAGCCCAACTGTGGGCAGCrGAGGAGCTGGAC^ 

CATCTCTCCCTGGAAGACCrACCAGCTGGTCTAOT 

CCTCCrGGGAATGTGAAAAAACTTGGAGACACATACXXlAAGTA 

GCr<XGGCTGCH3ATGGGGCCAAATCGrrcCI^ 

AGGAGTTCCraCATAACCAGGGGAAGCAGAAGTATACACTrcOT 

GGCAGTGAGGTGGCCCAGACCCTCGCCAAGGAGACTTTTGCATCCACCX3CC1^ 

AATGTTGTCAACTATXn'CCAGCAGATCGTGGCACa^AAGGGC^ 

>SGPR 203 SEQ ID NO:32 

atggccgcgcagtgctgctgccgcx::aggcgcccggcgc^^ 

CGAGCCGCCGCCCGCCCTGGACGTGGCCTCGG«n*CCAGCGCGCAGCK^ 
GCAGCrGGGCCTGGAGCTGCGGCCX:GAGGCGCXK:GAGTrGGCmGCT^ 

gcxk:gctgcggcccgcgccccxk:gcgctcgtgctcgacgcgcacc<^ 

OTGCXTTCCGTCGOSCCCCCGCCGaSACGAGAACXKXXn'GaSCC^^ 

CGGGGCCXX3CGCCGCCGCCCX:CGCTGCCCGCC1TCCCCGA 

GTCX:GCriX3GCCTTCAGGGTGGACXXXJITCACCX3A 

CCGAGCTGCAGGCGCACCAGCCCTTO^AGGTCATCXn^ 

TCTGGTGGCTGGACCCAGAGCTGACCTATGGCTGCGCCAAGCCCTTCGTC^ 

CXZGTGTGCAACCXjCTCCTTCTTCCCGTGCnTCGACACACCTGCCG^ 

CX3TCAAGGCGCCATCXK3GGGTGCAGGTGCTGATGAGTGCCACCCGGAGTGCATACATGGAGGA^ 

AAGGCGTCrrcCACTTCCACATGGAGCACCCCGTGCCCGCCTACXn'CGT 

ACCTCAAGCCGGCAGACATa5GGCCCAGGAGCCGCGTGTGGGCX:GAGCCATGC^ 

GCCACCAGCAAGCTGTCGGGCGCAGTGGAGCAGTGGCTGAGTGCAGCTGAGCGGCTGTATG^ 

CTACATGTGGGGCAGGTACGACATTGTCITCCTGCCACCCTCCTTC^ 

CCCCTGCCTCACCrrCATCATCTCCTCCATCCTXKiAGAGCG^^^ 

CACQAGGTGGCCCACAGTTXK5TKXK3CAAaK^ 

GAGCGAGGGCCTGGCCACCTATGCCCAGCGCCQTATCACCACCGAGACCTACGGTGCT 

CTGCCTiGGAGAcroccrrccxKxnt^ 

GCCCGGTCAGCAAACTGCAGGTCAAGCTGGAGCX^AGGAGTGAATCCCAGCCACC^^ 
TTCACCTACGAGAAGGGCTACTGCTTCGTGTACTACCTGTCCCAGCICT 
TTTGATGACITrCTCCGAGCCTATGTGGAGAAGTACAAGTTCACCA(^ 
CTGGACrCCITCCTGAGCITCTTCCCGGAGCTGA^ 

GGAATTCGAGCGCrGGCTCAATGCCACAGGCCCGCCGCTGGCTGAGCCGGACCTGTCrC^ 

CCAGCCTGACCCGGCCCGTCGAGGCCCITITCCAGCTGTGGACCGC^ 

GCTGCCTCGGCCAGCGCCAlTGACATCra^AAGTGGAGGACCnTCCAGACAGCAC^^ 

CGGCTCCrGGATCGGTCCCCGCIX3a:«CAGGAGGTGGTO^ 

CTGCroGACTCGATGAACGCTGAGATCCGCATCCGCTGGCTGCA^ 

TATCCTGACCrCCAC::AGGGTGCX3GCGCTTCCIXK3AGAGCC^ 

CIXH'ACGAQGACXnxn'GCACCGGTGCCCTCAAGTCC^ 

GGCCGGCTGCA<XX:CAACCrrGCGCAGAGCCATCCAGCAGATCCT 

CACAGAGCXXX3CCrCAQAGCCCAGCACGGAGCnXK3GCAAGGCT 

GCACAGGCCCTGCTGCTTOGGGACGAGGCXX:CCAGCAG^ 

TCTGCCTAG 

>SGPR 157„SEQIDNO:33 

ATGGATCCCAAACTCGGGAGAATGGCTGCGTCCCTGCTGGCTGTGCTGCTGCTG 
GGCATGTTCTCCTCACCCTCCCCGCCCCCGGCXSCIXm^AGAGi^^ 
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ATCAGGATGAATITGTGCAGACGCTGAAGGAGTGGGTGGCC^ 
GTG<XnXXKrrrcAGACAAGAG<nxriT^ 

GGGGCCCX3TGTGGCXnXXKjTGGACATGGGTCCTCAGCAGCrGCC^ 

CCTCCCGTCATCXnXKKXX3AACrGGGGAGC«A 

TTGGACXjTGCAGCCrGCroACXX3GGGCGATGGGTGGC^^ 

AGACGGGAAACTTTATGGACXxAGGAGCGACCXjACAAC^^ 

CrGTGAGCGCCITCAGAGCCXriXKlA.GGAA<^ 

TGGAAGAGGCTGGCTCIXjITGCCCroGAG<^ 

GGTGTGGACTACATTGTAATTTCAGATAACCTGTGGATCAGCCAAAGGAAGCCAGC^ 

GGAACOXiGGGGAACAGCTACITCATGGTGGAGGTGAAATC 

AACCTTTGGTGGCATCCrrCATGAACCAATGGCrGATCTC^ 

TCGTCTGGTCATATCCTGGTCCCTGGAATCTATGATGAAGTGGTTCCTCITACAGAAGAC^ 

AATACATACAAAGC<^TCCATCTAGACCTAGAAGAATACCGGAATAGCAGCC^ 

TCTGTTCGATACTAAGGAGGAGATTCTAATGCACCTCrrGGAGGTACXCATCT 

ATCGAGGGCGCGTTTGATGAGCCTGGLAACTAAAACAGTCATACCTGGC^^ 

TTCAATCCCTtnAGTCCCTCACATGAATGTGTC^^ 

AGATGTGTTCTCCAAAAGAAATAGTrCCAACAAGATGGTTGTT^ 

GTGGATTGCAAATATrGATOACACCCAGTATCTCGC^GCAAAA^ 

GAACAGAACCAGATATGATCCGGGATGGATCCA<XATTCCAATT^ 

GTCCACAAGAGCGTGGTGCTAATrCCGCTGGGAGCTGTTGATGATGGAGAACAI^ 

GAAAATCAACAGGTGGAACTACATAGAGGGAACCAAATTATITGCTGC 

CCAGCTCCATTAA 

>SGPR_154_SEQ ID NO:34 

ATGGCrCAGCGGTGCGTTTGCGTGCTGGCCCTGGTGGCTATGCTGCTCCT^ 

CCAGATCGATGGGCX:CGAGGAGCGGGGAGTATCAAAGGGCGTCX5CGAATCCXJ^^ 

AAAGAGGAACGCOTCGCGATGAAAGAGGCACTGAAAGGTGCCATa^ 

TAGCnm}AGAAGTC<^ATACTACAGCa:rrG<^^ 

TACL\GTGGTCAGCAa:AGCrrrATCCAGCATG 

CCAAGGCTCX3GACCXX::AGCITGCAGCCCrACC^^ 

TQAAGAAGGCTGGGAGGTGCXXXX^ATIXnCTGGGn 

GCACACTGGACGACAAGAACTCTGTGATGGCATTACTGCAGGCCTTOGAGCr^^ 
AAGTACATCCX:CCGAAGATCllTClTCATTTCrCTGGGCCATGATGAGGAGTCAT<^ 
GCTCAGAGGATCTCAGCCCTGCTACAGTCAAGGGGCGTCCAGCTAGCCOT 
GGGCTTCATCITGGATGATTTCATrCCTAACITCAAGAAGCCC^ 

AAGGGTTCCATGAACCTCATGCTGCAAGTAAACATGACTTCAGGCCACTCITCAGCT 

GAGACAAGCATTGGCATCCnTGCAGCTGCTGTCAGCCGATTGGAGCAGA 

TTTGGAAGCGGGACAGTGGTGACTGTATTGCAGCAACTGGCAAATGAGG 

CCTTAACCAATGCAATAATCAGGACCACCACGGCACTCACCATATTCAAAGCAGGGTGGCCCAGG 

CCACAGTCAACTTCCGGATTCACCCTOGACAGACAGTCCAAGAGGTCCrAGAA^^ 

ATraTGGCTOATAACAGAGTCCAGTTCCATQTGT^ 

CTGATGACAAGGCCTTGGGCTACCAGCTGCTTCGCCA 

ATATTACTGCCCCAGTTACTIXnATTC^ 

GCATCTACAGGTTCnACCCCATCTACATACAGCCTGAAGACTTC^^ 

AGAAAATCrcAGlXX;AAGCCTATaAQACXX:AAGTO 

ACAGAGACCAGGAGCGAOriTrCTCACClXKIACAAACTGT 

>SGPR_088_SEQ ID NO:35 

ATGGCGGCCCTCACTACazrTGTTTAAGTACATAGATGAAAATCAGGATCX^ 

GCAAAATGGGTGGCTATCCAGAGTGTGTCTGCGTGGCCGGAGAAGAGAGGCGAAATCAGGAGGA 

TGATGGAAGTTGCTGCTGCAGATGTTAAGCAGITGGGGGGCrCTGTGGAACTGGTGGATAT^ 

AAACAAAAGCTCCCTGATGGCTCGGAGATCCCGCTCCCTCCTATTCTGCT 

GACCCACAGAAGAAGACCGTGTGCATTTACGGGCACCTGGATGTGCAGCXT 

CXSGCTGGGACAGCGAGCCCTTCACCCrGGTGQAGCGAGACGGCAAGCTXn'ATGGGAQAC^^ 

CTGATGATAAGGGCCCGGTGGCCGGCnXKlATAAACGCCCTGQAAGCG 

GAGATrCCTGTCAACGTCXMATIXnX3CCTtX^ 

CGAGCTOATTirrGCCXZGGAAAGACACATTCTITAAGG 

TTACnXKJCTCGGAAAGAAGAAGCCCroCATCACCT 
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CGAGGTGGAGTGCAGCAACAAAGACCTCCATTCTGGGGTGTA 

TGACnXlATCrcATTTTGCTGATGGGCTCT^ 

TTAACXiAGGCOGTGGCX^GCCGTCACXKJAAGAGGAGC^ 

ATAGAGGAGTTTCCCAAGGATGTGGGGGCGCAGATCCTCCIX^ 

CATGCACCGATGGCGGTACCCXiTCICTGTCCCTCCATGGCATC^ 

GGCCAAGACCGTGATTCCCAGGAAGGTGGTTGGCAAGTIxrrcC^ 

CTCCraAAGTCGTCGGCGAGCAGGTCACAAGCTACCTAACT 

CXXAATGAGTTCAAGGTGTACATGGGCCACGG^ 

CATTACCTGGCTGGGAGAAGAGCCATGAAGACAGTTTTrGGTGTTGAGCC^ 

AGGCXKK:AGTATTCCC(jroACCITQA^ 

TOTOGGGTCAGCGGATOACGGAGCCCACnrCCAGAAT^ 

AGGGAACX::AAGATXKrrGGCCGCGTACCT^ 
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Figure 2A 

>SGPr 140 SEQIDNO:36 

MRGLWHAWAI^EVNArmVPIJBKGKSU^^ 

YU5CXJYFGamiGTI^QKITI.VFDTGSPDIWVPSVYCNSDAC^ 

SNmOIJXiYDTVTVSNIN^PHQTVGLCTQEPGDVFIYSEFDGm^ 

IJUUDI^YYTGSIJHWIPMTAIUIAVHCGQEGPGEGGU^ 

LLVGPGGNm^QQAIGRTAGQYNEFDIDCGRI^SIPTAVFEfflGKKY^^ 

YSSQQWILGNVFIWEYYSVFDRTNNRVGLAKAV 

>SGPr 197 SEQn)N037 ^ 

MDRCKHVGRIiOAQDHSILlWQKWCCXECATTESVWACX^ 

E\^LYWCyXCKDYVI^NPEGDLKIXRSSLI^VRGQ 

GQPQMLTALWYIOlQRIXARTLia-WFEKSSRGQAKLEQRRQEEAIJa^^ 

UOqiXH^CYMNSILQVI^HLQKFRECH^n^ 

AOBREGFCWNGRASISP^LEIJQNKEPSSKHISLCREIJ^^ 

RGYDQQDAQEFLCELLHKVQQEI^SBGTTRRILIPFSQREXTKQVLKVV^^ 

EKIGVHVVroQVLTMEPYCaa5MLSSIX>K^ 

GLATTNREYGLSQRELAPPSKAFPLM 

>SGPr 005 SEQroNO:38 
MGPMJPFXFLFWPILCRIILRK 

DSF^GEISTGTPPQNFLVSLmWPICSIJPSIYajSQVCSNHNRFNPSLS 

IT^GYDTVTVHNIVVNNQEFGLSEbmPSDPFYYSDFDGn-GMAY^ 

WSFmx:X3PTRQYCXSELILGGVDPNLYSGQIIWTPVSPEL YWQIA IEEFAIGN^ 

TFLIAWQQYMASFLQATGPQQAQNGDFVVNCSYIQSMPTITFnGGAQFPI^^ 

BATCXPSRSGQPLWILGDVFIJCEYCSVYDMANN^^ 



>SGPr 078 SEQIDNO:39 

MQPSSLIiiALCXIJ^APASALVRIPLHKFTS^ 
K3?irMDAQYYGmGIGTPPQCFTVVFDTGSS>^ 

HYGSGSI^GYLSQDTVSWCQSASSASALGGVKVERQWGEATKQPGITFIAAK^ 
NVLPVFDNmQQKLVDQMFSFYLSRDPDAQPGGELMLGGTOSKYY^ 
QVEVASGLTIXXEGCEAIVDTGTSLMVGPVDEVRELQKAIC^ 
KGYKI^EDYTIXVSQAGKTLCI^GFMGMDIPPPSGPLWILGDVFIGRY 

>SGPr 084 SEQIDNO:40 

MALLTOLLPLCCLALIJ^PAQSCCPGRGPVGRRRYARKQLWLL 

RGSERFRDLVPNYNPDIIFKDEENSGADRLMTERCKERWAI^^ 

AQDSLHYEGRAIX>ITTSDRDRNKYGLLARLA\^GFDWVYYESR^ 

GNATVRLWSGERKGUIELHRGDWVIAADASGRVVPTPVLLFLDR^ 

PWHLWAARGPAPAPGDFAPWARRU^GDSVIJ^GGDALR^ 

VND\a.ASCYAVLESHQWAHRAFAPLRLIJaALGALIPGGAVQPTGMH^ 

>SGPr 009 SEQIDNO:41 

MAEia>SNGVLVHMVKIXIKTFIJDGIFDDLMBN>^ ' 

(SOTREHLWSKKQIJSSIFFSLSAFmC^AQPSGKIXLCPHAHFHELKl^^ 

^^I^qKEF^m.H^IRNGSELDLLGMRDIJ.E^^ 

MSHSILNGICGTKHWDQEPDVLHDDTIFEIFNNRNajSI^ 

ADIl^GRLLQGNIaroAVTKAHVEKDFIAFKSSTPH^^ 

KVQHSFETPNILTQLPITERLSMTRYFYLFPGN 

>SGPr 286 SEQIDNO:42 

QYDLSKARAAIXIAVIQGRPGAQHDVEAL!CK5LC^ 

PVSCALVAIJVIAHGGPRGQLLGADGQEVQPEAIJMQEI^RCQVLQGKPKIF^ 

IPWYWSWIJtAPPSWSHAD\a.QIYAEAQGYVAYRDDKGSDFIQTLVENa^^ 

VGEQEVLGPDODEIJUKACLEIRSSUUIRLCI^ 
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>SGPr_008_SEQ ID NO:43 

MAYYQEPSVETSaOKFKDQDFirUUDHO.^ 

GGPPHFIIJ)DISiaT)IQQGGAADCWFIAALGSLTX3M>QY^ 

EVVroDRIJPVQGDKaJVia>RHQNQEFWPaXEKAYAK^ 

HSSPVDLVKAVKTATKAGSLITCATPSGPTDTAQAMENGLVSIJ^ 

PWGWGEAEWRGRWSDGSQEWEETCDPRKSQLHKKIUEDGEFWMSCQ 

^mJ^EGWSQIMFRKQVILG^r^AGGPRNDAQFNFSVQEPMEGT^^^ 

FQVIIAGSQIUTREKFPPVFFSSITOm^QSSNNKin^^ 

PDSDRHLSSHF^aJ(AlKGSPSEHGSQQSIFNRYAQQMJ3IDATQLQGIXNQ 

VAIMELKVNGRIJKJEEFARLWKM-VHYQHVFQKVC^ 

VTLRYSDSVGRVSFPSLVCFLMRLEAMAKT^^ 

>SGPr_198_SEQ ID NO:44 

MAAQAAGVSRQRAATQGLGSNQNAIJCYLQQDFKTLRQQCU^SQVLFKDPEFPACP 

PQTQGirWKRPTELCPSPQFIVGGATRTDICQGGLGDCWLIAAIASLTLNEELLYRVW^ 

G^OTQFWQYGEWVEVVroDRLPTKNGQIJLJaJ^SEQG^^EI^ 

Fm)FrGGISEFYDLKKPPANLYQnRKALCAGSIXGCSroVYSAAEAEAmQK^ 

FQGHPEKIJIUJ^WGEVEWSGAWSDDAPEWNHmPRRKEELDKKVED^ 

NI^DSLSSEEVHKWNLVLFNGHWTRGSTAGGCQ>m>ATYWT^ 

LLGOvlQKNIUR.WRKMGQGMI^IGYAVYQVPKELESHTDAm 

AiaJ>PGEYLVWSTFEPFKDGEFCIJlWSEKKA.QAI^GDWAGOT 

GKDSEITANALKILIJSIEAFSKRTDIKFDGFNINTCR^^ 

ETDYNHSGllDAHEMRTAlJiKAGFrUvrSQVQQT^^ 

DKDQMVQLSLAEWLCCVLV 

>SGPr_210_SEQ ID NO:45 

MASSSGRVTIQLVDEEAGVGAGRLQLFRGQSYEAnUACIX^SGILFRDPYFPAGPDA^ 
AKGVKWMRPHEFCAEPKHCEDMSRTDVCXJGSLGNCWFIJ^^^ 
GVFHFQLWQFGRWMDVVVDDRLPVREGKLMFWSEQRNEFWAPIXEKAYAK^ 
NEAFVDFTGGVGBVLYLRQNSMGLFSAIJaiAIAKESLVGATAQSDRGEYRT^ 

kvflgfikvrllrijusrpwgcvewtgawsdscprwdtun^ 
tvqicsi;spe\^^gpspegggwhvhtfqgrwvrgfnsggsqpnaetfwt^^ 
gpwggwgaagargparggrtpkctvli^liqrnrriujiakgltVltvgfhw 
ftghrgaqiaghthgpqbaskrytqnsaevapdreadddggqgfgdgpwerodvisadlqslqgpyl 

PIJELGLEQUfQEIAGEEEEIJ^ASQLQAIXSIAI^ARAHTSTPm 

QLWGYLIJBWQAIFNKFDEDTSGTMNSYELRLALNAAGFI^^ 

VAHLTOFCHCSQHLDOGEGVICLTEIRQWMEVATFS 

>SGPr_290_SEQ ID NO:46 

MSLWPPI^aElWKIJ\PRYSRRASPQQPQQDFEAIXAECXRNGC^ 

WKM^PEIJHSKPQFYFAKAKRLDLCQGWGDCWFIJS^ 

FWHYG>rWWVVIDDRlJ>VNEAGQLV^ 

GGXOMTINLAEAHGNLWDIIJEATYNRTLIGCQTHSGEK^ 

KIJlNPWGKVEWKGDWSDSSSKWEIXSPKEKnJJJl^ 

QEAAQKWTYTMREGRWEKRSTAGGQRQIXQDTFWKl^QFIXSVWR^ 

RHRCKKI^IXAIGFYLYRMNKYHDDQiUUJ>PEFF^ 

YWRPTRJSQSSSSGSSPGSTSFMKIAAILVSSSQRRXKTKMKGRMNSSPNSFXK^ 
IVmirSSLGSRQPFFSLEACQGIIAIXDVSFQLNASGlMSIQEFRDLWKQIJ^ 
EQIJIAAMREAGIMLSDDVajIJ^mYGGPRLQMDFVSF^^ 
FPPVPSLSTREDSRHPRNSRPGKLWGPPAKCL 
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Figure 2C 

>SGPr_l 1 6_SEQ ID NO:47 

MVAHIhn>ISMXAKGVGQHDNAQNFG^QSFEEIJL\AC3J^ 

NISWQIO^KDIINNPLFEVmGISITDiajGIL^ 

WQFGQWVNVVVDDRLPTKlTOKLVrsmSTERSEF^ 

GVAQSFQLQRPPQNIXRIXRKAVERSSIMGCSffiVTSDSELESMTDK^ 

KMETURVROTWGRffiWNGAWSDSAREWEEVASDIQMQU^TC 

TPDTI^GDYKSYWHTTFyEGSWIalGSSAGGCK^mPGTFWT^ 

LVAmQK^^VVRHARQQGAQLQTIGFVLYAVPKEFQNIQDVHL^ 

iaj>PGBYmPSTFEPHRDADFLLRVFreKHSESWEIJDE>^ 

GKEIGVYEI^RIXimiAIKPKSFKI^ 

RECTQDHSCm2^SYEMIU.VIEKAGIKLNNKVMQ 

PKNTGHICLSIXQWLQMTMWG 

>SGPr_003_SEQ ID NO:48 

MRAGRGATPAI^IJFRDAAIT>AADSSLFCDI^TPLAQFREDITWRRPQEICATPI^ 
LGDCWFLCACAALQKSRHIXDQVffP 

FSRCQREDVFWLPLLEKVYAKVHGSYEHLWAGQVADALVDLTGGIAERW>^ 

RWEHRTOlQLLHLJaDQCXISCCVa^RAGAWBLGEFHAFIVSD^ 

WQGLAAnE^GGEGWSQVDAAVASEIJ^QLQEGEFVVn/EEEEFLREFDELWGYP\^ 

CHTRALPGAWVKGQSAGGCRNNSGFPSNPKFWLRVSEPSEVYIAVL 

HTSWSPASIPGKHYQAVGLHLWKVEKRRVNIJ»RVLSMPPVAGTAC^ 

STFLBUDAPGEFLLRVFSTGRVSIJISQRVEGARTHPHCCCRSRC 

>SGPr:_016_SEQ ID NO:49 

NmXLVIXTGIX3GNlHADLOTHKIFLQTTIPEK^ 

YDEM)IRHSKPLLVQMDCTyNGYVAGIPNSLVTLSVCSGLRU5TMQLK^ 

lEMHIVVDKNLVKTIKSIWXMFSQIXTSIT^ 

IVAYIXMXYSGGVKDFMCSIJ5DFKYISSHNCH,TCIXJTOT 

>SGPr_352_SEQ ID NO:50 

MAPACQILRWAIAIX3IX5IMFEVTHAFRSQDEFI^SLESYEI^ 

ATAESRLFYKVASPSTHFLL^^.TElSSRLIAGHVSVEYWTREGLAWQRAARPH^ 

VAISTCGGLHGLIVADEEEYLIEPLHGGPKGSRSPEESGPHVVYKRSSLRHPHLDTACGVR^ 

PWWLRTIXPPPARPLGNETERGQPGLKRSVSRERYVETLWADKM^ 

Aiaj?QDSSmST\nSIILVTRLILLTEDQPTLEmn^ 

AVLITRYDICryKl^CGTLGIJVPVGGMC:^^ 

ARGQDPAKIMAAHITNfKThrPFVWSSCSRDYrr^^ 

CRFQHGVKSRQ(:3CYGEVCSELWCLSKSNRCITNSn>AAEGTIXX^ 

DGAWGPWTPWGDC:SRTCGGGVSSSSRHCX>SPRiaTGGKYCI.GBRI«Un^C^^ 

EITDSIPFRGKFVKWKTYRGGGVKACSLTCLAEGFOTYTER^ 

DRVLGSDLREDKCRVCCGDGSACETmGWSPASPGAGYEDVWIPKGSVHIFIQDLl^ 

QESIXLEGLPGTPQPHRLPLAGTTFQLRQGPDQVQSLEALGPINASLIVMVL^ 

DSLPPYSWHYAPWTKCSAQCL^GGSQVQAVECRNQLDSSAVAPHYCSAHSKIJKRQRAC^^ 

WGNWSLCSRSCDAGVRSRSWCQRRVSAAEEKALDDSAa>QPRPPVI.EACHGPT^ 

CTPSCGPGLRHRVVLCKSADHRATLPPAHCSPAAKPPATMRO^RRCT^ 

QRQRSVRCTSHTGQASHECnrEALRPPTTQQCEAKCDSPlPGDGPEEGKD 

YFRQMCCKTOQGH 
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Figure 2D 

>SGPr_050_SEQ ID NO:51 

MKPRARGWGIAALWMIJJN.QVAEQAPACAMGPAAAAPGSPSW 

YEVDHRGDYVSHEIMIfflQIUU^RAVAVSEVESIJnJUXCT 

KSVQTLPPEDFCFV'QGSIJISHRNSSVAI^CQGLSGMIRTEEADYFLRP^ 

VLYiaiSTEPHAPGASEVLVTSRTWEIJ^QPLBSSD]JU.G]^ 

KSCUtHKMIXRSHRl^EEO^^rV^KI^ 

GLIIXEDEQPGLVISHEIADHTI^SFCQWQSGIMGKDGTiaiDHAIIXTGI^^ 
MCSK?SmSCniNEDTGI/5Ij\FriAH^ 

YIJIKFLSTAQAICXADQPKPVKEYKYPEKIJ>GBLYDANTQC^ 
MGIKCETO!MPAAEGTlCCfflDMWCRGGQCVKYG©EOT 

m.ctnpkpshggkfcegstrtlklcnsqkctrdsvdf^^ 

ihrglytkhhhtnqyyhmvtipsgarsimyemnvstsyk 

tfdyrrsy^^epe^^.iatgptnetliveijjfqgr^ 

scgggqmtvregctiadixfqv^^y[sfc3^ipk^ 

rpvqcna<.vhydsepvpaslctqpapssrqacjasqscppawsagpwaecshtra^ 

npsaraqixpdavctsepkprmheacixqrchkpkkixjwl^^ 

sgkyiueiaskkcshij»kpslei:bracapijpcprhppfaaagpsrgswfas^ 

ClAGGRPASGClIJaQKPSASIACOTOTaPIAEKmAFC^ 
SKSNL 

>SGPr.282_SEQ ID NO:52 

mrqaearvtijeo\pllii.glwvlltpvrcsqghpswhvasskvw 
ggqrhiihmrkkhllwprhllvttqddqgalqmddpyippdcyyi^^ 
imkijddiayeikplqdsrrlehvsqivaepnatgptfia)gdl^ 
gnikghvqcsnsycrvddiottcskewqmfslsdsivqnidlryyiy^ 

MFIYFRTTFFDTFRVHSPTLLIKEAPHEasr^ 

EKYDDNYCTCQKRAFOMQQYPGMTDAFSNCSYGHAQNCFVHSARC^^ 

LIADGREECDCGSFKQCYASYCCRSDCRLTPGSICfflGECCTNCSYSPPGTLCRPIQM 

TCPANFYMQDGTPCTEEGYCYHGNCroRNVLCK\aFGVSAEEAPEVCYDI>^ 

NQACL\GroKFCGRLQCTSVTHLPRLQEHVSFHHSVTGGFQCFGLDDHRATDT^ 

Fasr^mla^ATITSLGYDCRPEKCSHRGVCNNRR^ 

SQQSVMYIJlVWGRIYTFnALU^GMATrmiT^ 

>SGPr_046_SEQ ID NO:53 

MVEKHGKGNVTTYILTVMNMVSGLFKDGTIGSDim^^ 

SAUGKNGKIUIDHAILLTGFDICSWKl^CDTLGFAPIS(2vlCSKYRS 

GMIHDGEGNPC31KAEGNIMSPTLTGNNGWSWSSCSRQYLKK^ 

LPGQIYDADTQCKWQFGAKAKLCSLGFVKDICKSLWCHRVGHRCET^ 

QCVKFGEIX3PRPfflGQWSAWSKWSECSRTCGGGVK3?QERHCmfPKjPQYGGIJ?CP 

NENSU^FRAQQCAEYNSKPFRGWFYQWKPYT&VEEEDRCKLYCKA^ 

KNDVODGVCELVGC^HELGSKAVSDACGVCKGDNSTCXFYKGLYLNQHKANE 

EIQELQVSSSYLAVRSIJSQKYYLTGGWSlDWPGEFPFAGTTFEYQRSF^^Ea'ERLY 

QGKNPGIAWKYALPKVMNGTPPATK3U>AYWSIVQSE(^VSCGG^ 

KTKPVTEPKia^AFSCPAYWMPGEWSTCSKACAGGQQSRKIQCVQKia>FQKE 

QACNSHACTPQWSLGPWSQCSKTCGRGVRKREIXCKGSAAETL^ 

PRPELQEGCVLGRCTKNSRLQWVASSWSECSATCGLGVRiOUBMKC^ 

^nLDLEETC^mRAapAHPVY^MVAGWYSLPWQQCTVTCGGGVQ 

LRACaraSIFOPAPEKREDPSCVDFFNWCmVPQHGVCNH^ 
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Figure 2E 

>SGPr_060_SEQ ID NO:54 

MDGRGAFWTVAIPKARQEGIXIEaXjIJFPVKRT^^ 

ESKU^VVKYKWGKQGSGAGRELVPAFPTNAGIXmiU^ 

EEGIJlGGCGGIPHVPIJn^PIJ>IJ)ASGQRPSSTY RQSIJUl GIXn^^ 

VIJGLRPSISKRGIXAiaaWAQPMIJ>SGWWSTITTrm 

RVGKALriPSKGWRA.SIJaJU>PPSAmjaaiGPGGIJ»VPG™ 

APSHSPIJBPASCGYIJPSAFSKRPGGPGAAAGPLTAPERRRRGPM 

PFBEVlJVRIJaaa>SPGQAGQRGAVGDAAADVEVVIJ>WR\^^^ 

RAIU»GERAIXIJHIJ»AFGM)LYLQIJUa)Uaa^RGFB^ 

SACGAAGGLVGLIQLGQEQVIJQPOsINSQGPFSGREHIJRRKWSLTPSPSAEAQRP^ 

TWGRPSRDWRERRNAIRLTSEHTVETLWADADMVQYHGAEAAQRITLT^^ 

MQVTKLVLmQRPAKiSIGHHGERSIJBSFCm^QNEEY<^^ 

TDLCVHKDEPCDWGIAYLGGVCSAKRKCVIAEDNGLNIjU^^ 

IMSGEWVKGRNPSDI^WSSCSRDDI^NFI^KVSTaXVTDPR^ 

FGMNATFCKNMEHmCAGLWCXVEGDTSCXTKiD 

WSPWGAWSMCSRTCGTGARFRQRKa>NPPPGPGGTHCTGASVEHAVC^^ 

DRLSPKKKGLLTAVVVDDKPC3LYCSPLGKESPLLVADRVIZ>GTPCGPYETDLC^ 

SAAKEDRCGVCSGDGKTCHLVKGDFSHARGTGYIEAAWAGARRmVVEDK^ 

LYCSPLGKESPIXVADRVIX)GTPCGPYKroLCVHGKCQM^ 

KGDFSHARGTGYlEAAVIPAGARRmVVEDKPAHSFIJU^SGKGSINSD\^^ 

RRGLWEKISAKGPTKIJ»imMVIXFEIDQDYGIHYEYIVPVNRT^^ 

SVQCGGGEWPWSMTCWWGFAEGRRKASVASTQSVRHU^PVAPWER^^ 

>SGPr 068__SEQIDNO:55 

MAPUlALI^YLIJlJICALCAAAGSRTPEUn^GKI^ 

VVDTPPTLPRHSSHLRVARSPIJEgGGTLWPGRVGRHSLYFNVTWGK EI^ 
QEDFREmiQPOlQEC\rm3GVTGMPGAAVAISNCDGIAGLmTDSTO 
VYRREAVQQEWAEPDGDIJmEAFGLGDI^NLLGLVGDQLGDTERKRRHAKPGSYSIEVI^ 
RFHGKEHVQKVVLTI>lNr\a)EIYHDESLGVHI^^ 

QQRQDPSHAEHHDHVWLTRQDFGPSGYAPWGMCHPLRSCALNHEDGFSSAFVIAHK 

IX3QGNGCADETSLGSVMAPLVQAAFHRFHWSRCSKLEI^RYLPSYDCLIJDDPF^^ 

SMDEQORFDFGSGYQTCLAFRTFEPCKQLWCSHPDNPYFCKTKKGPPLDGTECAPGKW 

SPEQTYGQDGGWSSWTKFGSGSRSCXKK3VRSRSRSCNNPSPAYGGRPCLGPMFEYQVOT 

DFRAQQCAKRNSYYVHQNAKHSWWYEPDDDAQKCEIICQSADTGDVW 

YSVCARGECWVGCDKBVGSMKADDKCX3VCX3GDNSHCRTVKGTLGKASKQAGAI^ 

QIEALEKSPHRIVVKNQVTGSFIUaPKQBaEATSRTFTAMGI^W 

PIEGGPRSSIAYKYVraEDLIPLIGSNNVLIJBEMDTYBWAIJCSW 

HMVQRHLCTHKXRPKPIRRRasrQHPCSQPVWVTEEWGACSRSOT 

MPAKACAGDRPEARRP(n.RWCPAQWRLGAWSQCSATCGEGIQQRQVVCRTNANSLGHCEGDRPDT 
VQVCSU»ACGAEPCTGDRSWCQMEVIX>RYCSIPGYHRLCCVSaK^ 

PIi»GPQDPADAAEPPGKPTGSEDHQHGRATQLPGALDTSSPGTQHPFAPETPIPGASWSISPTTPM 
GWTQTPTPVPEDKGQPGEDLRHPGTSLPAASPVT , 
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Figure 2F 

>SGPr_096_SEQ ID NO:56 

MQFVSWAT1XTLL\^IJVEMGSPDAAAAVRKDR3-HPRQV^ 

FKRTRRSINSATDPWPAFASSSSSSTSSQAHYRl^AFGQQFm^TAN^ 

YSEEEAEIXHCl^GYVNTNSEHTAVISIXSGMLGTFRS^ 

RSAPQREPSTGMIAa>TSEHKNKHSKDKKKTRARKWGE^^ 

TIlEKRTHRRTKia^LSYPMVEVLWADNI^^ 

IHNEQDGPSISFNAQTTLKNFCQWQHSKNSPGGIHHDTAVIXTRQD 

RSCSISEDSGI^TAFIIAHELGHVFNMPHDDNNKCKEEQV^ 

TEFIJ5TGYGECIJ:^mPESWYPIJ*VQIJ»G^LYNV]^ 

GGRTQmPWADGTECOTGKHOC^GFCA^KEMDWVTO 

EPKNGGKYCVGiaUylKFKSCmEPCTJLQKIU5FIU>E^^ 

CKIJCRVAGNTAYYQIiO^RVroGTPCGQDThroiCVQGLCRQAGa^ 

CXWAGTFmVHYGYim^VRIPAGATbnDVRQHSFSG 

IRIGNAVVEYSGSETAX^RINSTORIEQEIXLQVI^GKLYNPDVRYSFNIPI^ 
CSKPCQGEKEaCKLVCraESDQLTVSDQRCI)ia.PQPGHm 

UDIYCAKYSRIJDGKTEKVDDGFCSSHPKPSNREKCSGECOTGGWRYSAWTECSKSCDG^ 

>ITRNDVIJDDSKCraQEKVTIQRCSEFPCPQWK5GDWSECLWC^ 

DPETKPTSMQTCQQPECASWQAGPWGQCSWCGQGYQUtAVKCT 

QDCELPSCHPPPAAPETRRSTYSAPRTQWia^GSWTPCSATCGKGTRMRYVSC^ 

PRPVAKEECSVTPCGQWKALDWSSCSVTCX3QGRATRQVMCVW 

SPCPQRTPDSGIJ^QHPFQNEDYRPRSASPSRTHVLGGNQWRTGPWQACSSTCAGGSQRRVW 

GYTA]TOCVERIKPDEQRAa3SGPC3>QWAYGNWGECTKLCGGGIRT^ 

PPDREQCOTHACTHDAAWSTGPWSSCSVSCGROTKQRNWOvIA^ 

RGGRCPKWKAGAWSQCSVSCGRGVQQRHVGCQIGTHKIARETEO^YTRPESERD 

AEEWQECIKTCGEGSRYRKWC^^3DNK^ffiVHGARC^VSKRP\^ 

CGKGYKQRLVSCSEIYTGKENYEYSYQTTINCTGTQPPSVHPCYL 

GVMQRSVQCLTNEDQPSHLCHTD1^EERKTCR^A^WCELPQ 

IJOFCAGMHSDHPKEYVTLVHGDSENFSEVYGHRIJEIN^ 

RTOLTSMQinTOLQFARTSEGHPWFATAGDCry'SAAKCPQGRFSINLYCT 

DKKSPDGTRVVGKCGGYCGKCTPSSGTGLEVRVL 

>SGPr_l 19_SEQ ID NO:57 

MWAKWLTGLLYHLSLFTTRSWEVDFHPRQEALmTLTSYEVVIPERXn^ 

AI^MPFRTEIYRF^AYGQLFQIJ^^-TADASFIAAGYTEVHI^^ 

SQEDYKAVVSLCGGLTQTFKGQNGEYFLEPIMKADGNEYEDGHNKPHLIYRQDL^ 

ESQIKETSLPFinYSNM2^EDLNVMKERVLGHTSK2WPimER 

AHGSNIX5NYn.TLMSIVATrra>PSIGl^IHIVVVKLW 

DDVHPSHHDTAVLIIMDICSSKEKCmdLGLSYLGTlCT^PLQSCTI^^ 

DDNPRC^CEMKVTKYHVMAPAI^FHMSPWSWSNCSRKYV^ 

SRYDGNKQCELAFGPGSQMCPHffiNICMHI.WCTSTEKXHKGCFTQH^ 

NKBTETRPWGEWGPWEPYSS(:SRTCGGGIESATRRa>JRPEPRNG^ 

QDH^KQCSDI^SrGKm.DISGlPSNVRWLPRYSGIGTKDRaKXYCQVAGT^^ 

THDIC^^QGQCMAAGCX)HVLNSSAKIDKCGVCGGDNSSaECTrrG\^ 

QYSYSGQPDDSYljy-SDAEGNFLFNGNFLLSTSKKEINVQGTRTVIEY 

QVIX^VGNLYNPDVHYSF>nPLEERSDMFTWDPYGPWEGCTK^ 

DHIJ>IJ»SF\rrQSCmDCELRWHVIGKSECSSQCGQGYRTLDraCMECY 

PTQEIXaiGNCS^FrnWHYSEWSQCSRSCGGGERSKESYO^^^ 

PSWAASEWSECLVTCGKGTKQRQWCQLNVDin^DGFCNSSlKPESLSPC^ 

TTCGHGYQMRDVKC>^IASA\a.EDTECHEASRPSDRQSCVLTPCSIT^ 

HGSWTPCSVSCX5RGTQARYVSCKDALDRIADESYCAHU»RPAEIWDC^ 

HGKTTRQVLCMlSrraQPn)ENYCDPEVRPLMEQECSLAAC^ 

NENQVVHPSVRGNQWRTGPWGSCSSSCSGGLQHRAWCQDENGQSASYCTAASKPPELQC^ 

QWNYGNWGECSQTQ3GGIKSRLVICQFPNGQII^HNCEIV>^ 

EDLKVKIJJ»QRT[ILWELMK^aFCHQKHSH^IYLINV^^ 

KYYKNSL 
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Figure 2G 

>SGPr_143_SEQ ID NO:58 

MGia>VPASAPPia>QIlJlTLI>IQVALTGLEVRRiaa>EAAP 

ia>RRARGTPIXIXIXLLIXWPWGAG\nLQGHIPGQP\rrPI^^ 

AEGQELIXEI^KNHRLJJ^GYIETHYGPDGQPVVI^^ 

UTLSRNASYYLRPWPPRGSKDFSTHEIFRMEQLLTWKGTTOHRDPG>^ 

RTRKYIJBLYIVADHTUTLTRHRNIJ^OT 

ANAT1-WAFUJWI»GLWAQRPHDSAQ1XTGRAFQGATVGIJSJ>VEG 

ATMAHEIGHSLGLSHDPDGCCVEAAAESGGCVMAAATGVV^^ 

CI^APDPGLPVPPAIXXjNGFVEAGEECX>CX5PGQECRDIXX3^ 

GALCRQAMGDa3IJ»EFCTGrreSHCPPDVYIJJ3GSPCARGSGYCWDGA 

EACFQVVNSAGDAHGNCX3QDSEGBDraJ>CAGRDALCGEXQCQGGKPS]X^ 

TCRGALAIJ»SAQIJ5IXGIX>LVEPGTQCCTRMVCX2SRRC^^ 

APGWAPPFCZ>KPGFGGSMDSGPVQAENHDTFLIjVNILLSII^ 

CRRDPACSGPKDGPHRDHPLGGVHPMELGPTATGQPWPIJDPENSHEPSSHPBKPIJPAVSP 
MPRSCLW 

< 

>SGPr_164_SEQ ID NO:59 

HGDRGSGRRARPSPFPQRGGALPGAML]JLGILTIJ^FAGRTAGGSEPEREVVV^ 

PEDSGDQGLIFQITAFQEDFYLHLTPDAQFljNPAFSTEHLGWIXJGLTGGSSDLRRa^ 

AAVSLCGGIJlGAFGYRGAEYVISPO>NASAPAAQRNSQGAHLLQRRGWGGPSGDPTSRCGVASGWN 

PAILRALDPYKPRRAGFGESRSRRRSGRAKRFVSIPRYVETLWADESMVKra 

RLYRHPSII2sIPIbnVVVKVLLIJEa:)RDSGPKVTGNAALTLROT 

QDLCGATIXX)TLGMADVGmCDPKRSCSVIEDDGLPSAFTTAHEIX^^ 

ANHMMSPTUQroRAOTWSACSAAIITOFLDSGHGDCUJ^ 

SKPCPYMQYCTKLWCTGKAKGQMVCQTRHFPWADGTSCGEGKL<^ 

KWDPYGPCSRTCGGGVQIARRQCriTJPlPANGGKYCEGVRVKYRS(^ 

NGY>IHSTNRLTLAVAWVPKYSGVSPRDKCXUCRANGTGYFVr^^ 

CIKAGCDGNLGSKIOmDKCGVCGGDNKSCKKVTGLFIXPMHGYNFWAIPAG 

DDNYIJVLKNSQGKYLLNGHFVrvSAVERDLVVKGSLUlYSGTGTA\^SLQASRPILEPLT^ 

TPPRVRYSFm>KEPREDESSHPPHPRGGGPSVLHNSVLSI^QVEQPDDRPPARWVAGSW 

SGLQKJEOVVDCRGSAGQRTVPACDAAHRPVETQACGEPCPTWE^ 

GGRLIARDQQVILHRKPQELDFCVLRPC 

>SGPr_281_SEQ ID NO:60 

APDSHIXLU^PU^AGVPWWDRFRAAVRPRPRGVGSRVSCAUSP^ 

GRRKRPGAGCRQLTRGAIXWLRCT-WRSPWRADQSPGSGPRRRRRViaiTRSFESQE^ 

GAPASWQPPPPPQPPFSPPPAQHAEPDGDEVLLRIPAFSRDLYIXLRRDQRFIJ^PRFAVEQRPOT 

GAASAPQPPAPPDAGCTYTGAVLRHPGSIASFSTCGGGLVFNIJQHKSLGVQVh^ 

YIGHHGEKMLESFCKWQHEEFGKKNDIHLEMST^W 

YLSGMCSEKRKCnAEDNGLNIAFITAHEMGHNMGDs™ 

SRCSKEDLERFXRSKASNCXLQlWQSVNSVMWSKLPGMTYr 

LWC^VEGEKECRTKIJ3PPMDGTDCI)LGKWaKAGECTSRTSAPEK^ 

RKCPGLDSEARDOSrGPRKQYRICENPPCTAGLPGFRDWQCQAYSWTSPPKHn-QWQAV^ 

FCSPVGKEQPnXSEKVMDGTSCGYQGLDICANGRajKVGODGLLGSlJ^ 

GDFNirmGAGYVEVLVIPAGARiaKVVEEKI^AHSYIALRDAGKQSINSDW^ 

RRGLWEKISAKGPTTAPUn-LVLLFQDQNYGIJrreYTIPSDPLPENQSSKA^ 

TCGGGERKTTVSCTKJMSKMSrVDNEKCKYLT^ 

SRQVACTQQLSNGTIJDE^ARERDaGPKPASAQRCEGQDCMIVVVE^ 

NPRKKCAnJSTRPREAEDCEDYSKCyVWRMGDWSKCSm 

PAAYRPCHLQPa^KIlWNTrrSPRIj\ALTFKC^ 

AQKLQQKS 

>SGPr_075_SEQ ID NO:61 

YDYWGSDSMIVTNKVffilVGIj^NSMFTQFKVTrVI^S^^ 

UO^HDIAYIXXYPKEnXEAFAVIVTQMLALSLGIS ' 
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Figure 2H 

>SGPr_292_SEQ ID NO:62 

MIAASIFRPTlJXCmAAPWinXJPESIJHSRDI^ 

WGPSPEGPPETPKGAAlJ^AVRKFQIO\]SIAIJ>ASGEI^ 

PRARSRRSPRAPLSI^RRGWQPRGYPDGGAAQAFSKRTLSWRIXGEA^ 

SEVTPIJDFREDlJU^GAAVDIKIXiFGiauaiLGCPRAro 

ISIJJKVAVHmGHVLGLPHTYRTGSmQP>rra>QEPAFE^ 

NQYGEVMVIO^STYFTlWSWyWLYENIUWRTRY 

GNQYWYDSDKDQALTEDEQGKSYPKLISEGFPGIPSPIJ^TAFYDiaiQK^ 

IJKSYPKRITBVFPAVIPQNHPFR>nDSAYYSYAYNSIF^ 

KFISBKWFDVCDVHISTLNM 

>SGPr_069_SEQ ID NO:63 

MVESAGRAGQKRPGFLEGGIXIXIJXVTAALVALGVLYADRRGIPEAQEVSB^ 

NMDPTTEPCDDFYQFACGGWUUfflVIPETOSRYSIFD^ 

RSCMNQSVIEKRGSQPLU)II^WGGWPVAMDRWNETVGI£WEI^Q 

DDQNSSRH^YIDQPTLGMPSREYYFNGGS^^EtKVREAYLQFMV 

VLELETQIAKATVPQEERHDVIALYHRMGIJEELQSQFGIXGFN^ 

IPYLQ>MNimTYSARTIQNYLVWRLVlJ)RIGSLSQRFKDm 

SNMENAVGSLYVREAFPGDSKSMVEIJDKVRTVFVETU)^^ 

YIIJBEM^^UlLDEEYS^^^^SEDLYFENSLQNLKVGAQRSI^ 

VFPAGn.QPPFFSKEQPQAL>lFGGIGM\aGHErraGFDDNGGRlOT>KNGNNfl^ 

a4IYQYGNYSWDLADEQ^^WGF^^rLGENIA^ 

ITIOTAQVWCXJSYRPEFAIQSnCroVHSPIJ^YRVLGSIXJh^ 

>SGPr_2 12_SEQ ID NO:64 

MRIJCLKGSHLSAEVKAKYSQimGIAWCa>Va)VHIXSLCTC^^ 

FSPFIXTSSPALEAAGSPSQSPPWQIVNiaXiHASSPVESGSEAGTTEASPTLGCVQ 

AESSACKCVGESVDIHHFITDEGKRRQAMNLRGVEIttn.LEPAVAAASSQG 

RRIXYIJIKWALVRIJ>HWDRRAGRSPDSGGFFFMNSLRAISQSSTR^^ 

RLCHEIAHAWFGLMGARDWTEEWI^EGFATHLEDVFWATAQQIXjIJ^^ 

PVRRGHMmXEKALGSESDRLPVI^PFVGSVSroSSTKFETFP 

QTVQGVGECPVGQGWPRAAFSLRSHMAFPLCMQRERRDAMI^RGDAGV^^ 

GRCCSAAVWRAPQAADGKPGERLQPCSSPCKIlPWSACDRaKLTQTVr^ 

EaQNDFEWELDSWVDGDPICVMffSSYSLDPQFSUOlJFLTVDAVSQP 

lO-GSKPSPSGHAPSPAGLTCASGAQMGWGQSLHKGQISIJPLLQGLDLSSGGPIR^ 

I2OTIIA5VVVVEKEGVGKGKGTSISWAFGAKPSKDKTGHTSDSG^ 

IXRFLAKRLGDETYFSFLRKFVHTFHGQLILSQPSTEPLPSSH^ 

QGSTPQPPOIATPREASBAAMPDVCDEYAI^SRNWLSQPNSSFQSTESTHDAWGSI^ 
RSHVTGLPSTLQPRGALPFL 

>SGPr_049„SEQ ID NO:65 

MGPPSSSGFYVSRAVAIXLAGLVAALLIjy^VLAALYGHCERVPPSELPGLRDSEAESSPPLRQK^^ 

PK3>SSARELAVTITPS^^WRPPGPWDQLRIJ>PWLWIJ^m 

VATSIUJJUEISLFQDaE3L\EWGPLSPGTGNAWGRW\^ 

SFSGLVKEDLREGLFLNVYTDQGERRAIJ^SQLEPTFARY\^C^ 

MPKLGQSEKEDVNGSKWTVTrFSTTPHMPTYLVAF\aCDYDH\^ 

ALMTGP^?SFLEDLFNISYSLPKTD^AIJSFDNHAME^WGLMIFDESGLIXEPK^ 

mGHQWFGNLVTMNWWNOTW^^ 

MKVENITKTOmQELFDIFrYSKGASMARMLSCTIJ^JEH^ 

DDQSTVn^ATIKNlMDSWTHQSGFPVniJWSTGVMKQH^ 

TQPLVWLDQSSKVFPEMQVSDSDHDWV^J«104TGYYRV^^ 

QFIDDAFSLSKNNYIEIETALELTKYIABEDEIIVV^^ 

IWNIYSTIIRE^^^nLAIXJDDYIJ^USLEKIJf^^ 

YGIALGSDKEWDILL^^YT^^TNK:EEKIQIAYAMSCS^ 

EVGRYVAKDFLVNNWQAVSKRYGTQSLINIJYTIGRT^^ 

IK^fENLKNKKI^AIUAAWLKRls^^ 
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Figure 21 

>SGPr_026_SBQ ID NO:66 

MASGEHSPGSGAARRPLHSAQAVDVASASM?RAFELmiJiI^ 

CIJEPEGAAEIJaJDSHPa.EVTAAAIJaiERPGSECT 

VIXTYRVGEGPGVCWIAPEQTAGKKKPFVYTQGQAVIJ^^^ 

MSASTWEKRGPNKFFFQM(XJPn>SYIJAlJUGDLVSAEVGPRSRV^ 

GEKIJFGPYWGRYDIJJ^PSFPFGGMENPCLTFVTPCXIAGDI^ 

GEFWLNEGFTMYAQRKISTIUrGAAYTaj^ 

NETPYEKGLFO^SYIJmLVGDQDQFDSFI^YVHEFKFRSILADD 

DRWLl^GWPPYIJDLSPGDSIMKPAEELAQLWAAEEIJDMFJa^ 

IPPGNVKKLGDTYPSISNAW^AEIJaJlWGQIV^ 

GSEVAQTLAKETFASTASQLHSNWNYVQQIVAPKGS 

>SGPr_203_SEQ ID NO:67 

MAAQCCaRQAPGAEAAPVia>PPEPPPAIJ)VASASSAQLFIUJEaiLQLGI^ 

RPAPRALVLDAHPALRLHSAAFRRAPAATOTPCAFAFSAPGPGPAPPPPLPAI^ 

DPFTDYGSSLTVTLPPELQAHQPFQVnJlYTSIBAPArV^n^ 

DTPAVKCIYSAVVKAPSGVQVmSATRSAYMEEEGVITnmiE^ 

WAEPCU^ATSKIJSGAVEQWLSAAERLYGPYMWGRYDIWIJPSFPrVAI^^ 

VroVIHEVAHSWFGNAVThL\TWEEMWI^EGIJ^ 

GEDSPVSKl,QVKLEPGVNPSHIA«hOTYEKGYC^^ 

Dm)SFLSFFPEUCEQSVDCaU.GLEFERWLNATGPPI^ 

SASATOISKWRTFQTALFIJ^RLUJGSPIJ'QEVVMSI^KCTSSIJ^ 

VRRK^QMSRMYTIPLYEDLCroAIJ&SFALEYFYQTQGia-HP>^^ 

LGKAEADTDSDAQALLLGDEAPSSAISLRDVNVSA 

>SGPr_157_SEQ ID NO:68 

MDPKLGRMAASLIJN.VLIXLLERGMFSSPSPPPALLEKWQYroLHQDEFVQT^^ 
FRQEIJFiyV4MAVAADTLQRLGARVASVDMGPQQL^^ 

ADRGDGWLTDPYVLTEVDGKXYGRGATD>OCGPVLAWmAVSAFRALEQDLPVNIK^ 

ALEELVEKEKDRFFSGVDYIVISDNLWISQRKPAITYGTRGNSYFMVEVKCRDQDFHS 

ADLVAIXGSLVDSSGHILWGrroEVWLTEEEIlSriYKAra]^ 

YPSLSMGIEGAFDEPGTKTVffGRVIGKFSIRLVPHMNVSAVEKQVTRHM 

GI^WIA^IroDTQYIAAECRAmTVFGTEPD^^RDGSTO 

INRWlSrraGTKLFAAFFLEMAQLH 

>SGPr 154_SEQIDNO:69 

MAQRCVCVLALVAMLLLVFPWSRSMGPRSGE^ 

KSNTTAIJVEFGKYIRKVFPTWSTSnQHEVVEEYSHLFTIQGS 

PFSGI^RDGVIYGRGTLDDKNSVMALLQALEIJXIRKYn»RRSFFISLGHDE^ 

QLAFIVDEGGFILDDFIP^«'KKPIALIAVSEKGSMNm^ 

l^IIFGSGTVVTVLQQIjWEVYGEKSLNQChWQDHHGT^ 

NIVADNRVQFHVLSAFDPLPVSPSDDKAIXiYQIJLRQWQSVFPEVM^ 

RF^mQPEDFKRraGVNEKISVQAYETQVia'IFELIQNADTDQEPVSH^^ 

>SGPr_088 SEQroNO:70 
MAALTTIJFKYroENQDRYIKiaAKWM^ 

KU"DGSEIPLPPnXGiaX3SDPQKKWCIYGHLDVQPAALEDGWDSEPFrLVERDGK^ 

VAGWINAIJBAYQKTGQEIPVNVRFCLEGNmESGSEGIJDELIFARm 

CTTOjIJtGICYFFffiVECSNKDLHSGVYGGSVHEAJV^ 

KLYDDmiT>IEEFAKDVGAQILLHSHKKDILMHRWRYPSLSLHGffiGAFSGSGA^ 

WmcrPEWGEQVTSYLTKKFAELRSPNEFKVYMGHGGKPWSDFSHPH^ 

LTlCEGGSIPVlI,TFQEATGK]Sm\4IXPVGSADDGAHSQl^K^^ 
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